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INTRODUCTION 

The  formation  of  saline  seeps  is  strongly  correlated  to  the  geology 
of  the  affected  region  (Montana,  North  and  South  Dakota,  and  southern 
Alberta  and  Saskatchevan ) and  is  aggravated  by  the  crop-fallow,  dryland 
farming  system.  In  this  region  the  surface  soil  strata  are  glacial  sedi- 
ments varying  between  9 and  TO  feet  thick.  This  is  underlain  by  a thick, 
impermeable  marine  shale  formation.  Excess  soil  water  moves  downward 
through  the  soil  profile  beyond  the  effective  rooting  zone  of  the  agronomic 
crops,  building  up  on  top  of  the  underlying  impermeable  shale.  This  excess 
water  gradually  moves  downslope,  accumulating  in  low  swales  or  breaking 
out  where  the  glacial  till  material  is  shallow.  The  moistirre  evaporates 
leaving  the  dissolved  salts  behind.  The  water  is  strongly  saline  because 
of  the  inexhaustible  supply  of  natural  soluble  salts  contained  in  the  sub- 
soil, glacial  till,  and  shale. 

Salinity  is  also  affecting  substantial  acreages  of  the  heavy,  poorly 
drained,  irrigated  soils  along  the  major  river  drainages. 

The  halophyte  communities  that  develop  on  saline  areas  on  cultivated 
lands  usually  consist  of  weedy  annuals  or  short-lived  perennials  such  as 
summercypress  Kochia  sooparia  and  foxtail  barley  Hordeum  jitbatum.  The 
vegetation  of  uncultivated  saline  soils  in  the  grasslands  of  the  Northern 
Plains  region  often  consists  of  weedy  forbs  such  as  seepweed  Saliaormia 
rubra  and  glasswort  Suaeda  depressa,  along  with  pererxnial  grasses  with 
marginal  forage  value  such  as  inland  saltgrass  Distiahlis  striata,  Nuttall 
alkaligrass  Fueoinellia  airoides , and  foxtail  barley.  The  wet  saline 
conditions  of  saline  seep  discharge  areas  will  not  permit  growth  of  most 
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agronomic  or  forage  crops  and  are  not  traversable  with  farm  machinery. 

An  estimated  150,000-250,000  acres  of  Montana's  prime  agricultural 
land  has  been  removed  from  production.  Without  some  change  in  dryland 
agriculture  management,  saline  seeps  will  continue  to  increase  at  the 
present  10^-per-year  rate. 

The  basic  solution  to  this  problem  is  to  elimdnate  the  recharge 
moisture  movement  to  the  jierched  water  table,  or  to  eliminate  the  flow  of 
contaminated  subsurface  water  into  the  discharge  area.  Once  the  excess 
water  is  shut  off  — whether  by  means  of  drainage,  continuous  cropping,  or 
a crop  management  system  — it  is  helpful  to  establish  a perennial  plant 
cover  in  the  discharge  area.  Salt-tolerant  plant  iriaterials  are  in  demand 
for  establishment  in  and  around  seeps  to  utilize  soil  moisture  and  provide 
competition  for  undesirable  weedy  plants  that  invade  these  sites.  Once 
the  flow  of  conteuninating  salt  water  has  been  eliminated  or  diminished, 
plant  m.aterials  within  the  discharge  area  will  aid  reclamation  by  utiliz- 
ing soil  moisture  and  trapping  snow,  thus  increasing  the  amount  of  natural 
precipitation  to  dilute  and  leach  salts  downward  in  the  soil  profile. 
However,  in  some  areas,  salts  accumulation  may  be  too  great  to  leach,  thus 
necessitating  some  permanent,  salt— tolerant  plant  cover  to  utilize  as  much 
of  the  excess  moisture  as  possible  and  provide  competition  for  weedy 
species . 

Very  few  forage  species  have  been  bred  or  selected  specifically  for 
use  on  saline-alkaline  soils,  but  rather  for  optimum  performance  on  the 
better  quality  soils.  Most  released  forage  varieties  have  been  extensively 
tested  for  their  adaptability  to  wet-salty  conditions,  with  only  limited 


success . 
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The  saline  seep  plant  materials  programi  at  the  Bridger  Plant  Materials 
Center  was  made  possible  through  a cooperative  agreement  between  the  USDA 
Soil  Conservation  Service  (SCS)  and  the  Soil  and  Water  Conservation 
bistricts  of  Montana,  Inc.  (SWCDMl).  Monies  were  granted  to  SWCDMI  by 
the  Old  West  Regional  Commission  (U.S.  Dept,  of  Commerce)  and  Montana 
Department  of  State  Lands.  The  project  was  initiated  January  1,  1975, 
with  the  State  Lands  grant  expiring  July  1,  19TT , and  the  Old  West  grant 
expiring  on  July  1,  1978. 

The  objectives  of  the  project,  as  stated  in  the  cooperative  agreement, 
are  to  develop  plant  materials,  cultural  techniques  for  production  of  seed 
and/or  plants,  techniques  of  establishing  plant  materials,  and  field 
testing  of  promising  plant  materials  for  reclamation  of  saline,  alkaline, 
or  saline-alkaline  affected  soils. 

Methods  and  Materials 

The  saline  seep  program  involves  two  basic  approaches  to  the  propa- 
gation of  plant  materials  in  saline-alkaline  soils:  by  establishment  from 

seed  (Seeding  Trials),  and  by  establishment  from  rhizome  material  (Sprigging 
Trials ) . 

The  sources  of  plant  materials,  both  seed  and  vegetative  material,  are 
primarily  from  SCS  Plant  Materials  Centers,  the  USDA  Agricultural  Research 
Service,  universities,  and  collections  from  native  halophyte  communities  in 
Montana  and  Wyoming  by  SCS  and  Conservation  Districts  people.  Foreign 
plant  materials  are  received  via  the  National  Plant  Materials  Center  at 
Beltsville,  Maryland;  and  Plant  Introduction  Stations  at  Ames,  Iowa; 

Geneva,  New  York;  and  Pullman,  Washington. 
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During  a 3-year  period,  452  accessions  of  174  species  were  examined 
or  are  in  initial  stages  of  observation  for  their  adaptation  to  and  toler- 
ance of  wet  saline-alkaline  soils.  This  includes  a total  of  85  foreign 
collections  and  135  new  accessions  collected  from  native  halophyte  com- 
munities in  Montana  and  Wyoming.  The  fill  and  development  of  native  seed 
was  very  poor  during  the  1976  and  1977  growing  seasons  because  of  dry  soil 
conditions,  resulting  in  fewer  seed  collections  than  were  anticipated. 

Seeding  Trials 

All  trials  at  the  Bridger  Plant  Materials  Center  ai'e  located  on  a wet 
saline-alkaline  soil  that  was  created  by  seepage  from  an  adjacent  irriga- 
tion canal  and  perpetuated  by  the  poor  drainage  of  the  heavy  clay  soils. 
Soils  of  the  affected  area,  like  typical  saline  seeps,  remain  wet  through- 
out the  year.  The  surface  is  usually  encrusted  with  the  white  crystalline 
deposit  that  characterizes  saline  soils,  composed  of  heavy  metals  and 
crystals  of  sodium,  magnesium,  and  calciiam  sulfates  and  chlorides  (table  l). 
There  is  a permanent  water  table  that  varies  from  .5  to  1 meter. 

^ni^t^a^  Eya^lua^i£n_P^ant  iji£S_( 

All  accessions  are  seeded  in  individual  5-meter  rows  in  both  a saline 
soil  (Field  H)  and  a control  soil  (Field  2).  Each  accession  is  periodi- 
cally examined  for  time  of  emergence,  seedling  vigor,  stand,  and  survival. 
Evaluation  of  survival,  forage  production,  spread,  regrowth,  and  seed 
production  continues  for  at  least  4 years. 

1975  lEP.  On  June  11,  1975,  247  accessions  of  122  species  of  grasses, 
forbs,  and  shrubs  were  seeded  in  the  saline  area  in  Field  H.  The  spring 


TABLE  1.  Saline  Seep  Program.  Representative  soil  samples  from  the  test  sites  at  Bridger,  Hardin,  Powell 
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Salt 

nH 

O.M. 

Nitrate 

Nitrogen 

Phos- 

phorus 

Potas- 

sium 

Calcium 

Magne- 

siiim 

SodiuiTi 

Conduc- 

tivity 

Sand 

Silt 

Clay 

S.A.R. 



% 

ppm 

ppm 

ppm 

imq/lOOg  meq/lOOg 

meq/WOg 

mrrhos/om. 

/o 

/O 

% 

Bridger 

8.5 
8.U 
8.8 

8.6 

.95  vl 
1.20  vl 
1.30  vl 
1.00  vl 

6h  m 
52  m 
79  m 
68  m 

299  h 
259  h 

230  m 
210  m 

30.0I+ 

30.0I+ 

19.80 

21.00 

5.1+2 

9.35 

6.00 

6.00 

18.75 

22.75 
18.60 
18.1+0 

22.0 

12.1+ 

17.2 

15.8 

1+.U6 

5.12 

5.17 

5.00 

Hardin 

9.0 
8.8 

9.1 

9.2 

1.50 

l.UO 

i.lo 

1.50 

56.0 

66.0 

T8.0 

6l.O 

16  vl 
21  vl 
16  vl 
15  vl 

230  m 
220  m 
210  m 
190  m 

28.80 
29.20 
30.1+0 

30.80 

29.^0 

35.10 

18.1+0 

15.70 

36.10 

1+7.80 

52.20 

52.20 

i^5.7 

72.7 

59.2 

5^.1 

19.6 

19.6 

3I+.O 

30.0 

^6.1+ 

50.1+ 

6.70 
8.U0 
10.70 
10.90  1 

Powell 

8.5 

9.0 

9.0 

9.0 

0.1+0  vl 
0.20  vl 
0.20  vl 
0.20  vl 

i6.8 

17.6 

11.3 

18.3 

19  vl 

26  vl 
19  vl 
52  m 

156  m 

165  m 

136  m 
211  m 

25.10 

19.50 

21.00 

23.00 

2.80 

2.10 

2.10 

2.30 

15.00 
2.50 

35.00 

31.00 

12.7 

15.7 

27.7 
26.2 

1+7.2 

38.2 

2I+.I+ 

29.1+ 

28.1+ 

32.1+ 

4.00  1 

7.60 
10.30 
8.70 

Ft  .Benton 

T.9 

8.2 

8.5 

8.3 

3.00 
2.90 
2.10 
2. TO 

9I+.0 

116.0 

97.0 

90.0 

33 

31 

55 

73 

270 

230 

190 

370 

18.1+0 

ll+.l+O 

ll+.l+O 

12.80 

13.1j0 

11.20 

8.70 

11.1+0 

6.1+0 

10.10 

10.10 

11.00 

7.6 

9.7 

11.5 

12.7 

28.0 

23.0 

39.0 

70.0 

33.0 

7.0 

1.60 

2.80 

3.00 

3.20 

Conrad  1 

8.2 

8.2 

8.7 

8.5 

2.30 

2.10 

1.50 

2.90 

14.0 

2.0 
2.0 
5.0 

17 

15 

33 

1+7 

1+90 

1+10 

320 

620 

38.00 

38.00 
1+1.20 

36.00 

10.20 

10.00 

2.70 

2.70 

1.50 

3.1+0 

18.00 

20.00 

U.9 

7.0 

18.7 

25.6 

3I+.O 

50.0 

31.0 

27.0 

35.0 

23.0 

0.30 

0.10 

3.80 

4.50 
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months  had  above-average  precipitation  resulting  in  a late  seeding  date. 
Grasshopper  damage  was  to  blame  for  some  of  the  mortality  in  this  planting. 

1976  lEF.  On  February  1,  1976,  96  accessions  were  seeded  in  Field  H 
between  the  rows  of  the  1975  lEP.  These  accessions  included  many  of  the 
new  accessions  collected  from  throughout  central  and  eastern  Montana  during 
the  1975  growing  season.  The  planting  was  done  during  a snow-free  period 
when  the  frost  was  about  2 cm  from  the  soil  surface. 

1977  lEP.  On  October  20,  1976,  56  accessions  were  seeded  in  Field  H 
adjacent  to  the  1976  lEP.  Most  of  these  accessions  were  those  collected 
during  the  sutruner  of  1977  from  throughout  Wyoming.  The  fall,  winter,  and 
spring  precipitation  was  far  below  normal;  and  early  spring  had  extremely 
high  temperatures.  A 2U_hour  irrigation  was  applied  on  July  16,  1977. 

1976  lEP.  On  November  16,  1977,  68  accessions  were  seeded  in  Field  H 
adjacent  to  the  1977  lEP.  Most  of  these  accessions  were  repeats  of  the 
1977  lEP  because  of  the  poor  overall  performance  of  the  1977  lEP. 

Se£d_Incr_e^s£ 

The  best  accessions  from,  the  1975  and  1976  lEP  were  established  in 
Initial  Seed  Increase  rows  (approximately  20  meters  each)  in  a nonsaline 
soil  (Field  2). 

Those  accessions  being  increased  are: 

Agropyron  smithii  (M-1032)  Yellowstone  Co.,  MT 

Agvopyvon  trachyaaulurn  (ri-1030)  Carbon  Co. , MT 
Poa  arida  (WY-573)  Fremont  Co. , WY 

Sporobolus  aircides  (WY-577)  Fremont  Co.,  WY 

These  rows  were  periodically  irrigated  and  will  be  ready  for  seed 
harvest  during  the  srunmer  1978. 
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Although  accessions  are  not  usually  put  into  seed  increase  until  they 
have  been  evaluated  for  at  least  U years,  these  accessions  were  increased 
after  only  2 evaluation  years  because  of  the  relatively  short  duration  of 
this  project. 

£oinparat^v^  Evalua;ti£n_P]^an^ti^n£ 

Accessions  that  show  promise  in  the  Initial  Evaluation  Planting  are 
further  tested  against  previously  released  varieties  of  the  same  species 
or  similar  species  that  serve  the  same  purpose. 

Tall  Wheatgrass  Trials.  Two  foreign  accessions  of  tall  wheatgrass 
Agropyron  elongatum  (PI-368851  received  via  Australia  and  PI-29T8T1  via 
Argentina)  were  established  in  a CEP  to  compare  establishment  and  produc- 
tivity on  wet  saline-alkaline  soils  to  released  varieties;  i.e.,  'Orbit' 
(Canada),  'Alkar'  (Washington),  'Jose'  (New  Mexico),  'Largo'  (New  Mexico), 
and  'Platte'  (Nebraska). 

A replicated  trial  was  established  in  March  23,  1976.  Because  of  an 
unforeseen  salt  concentration  gradient,  the  distribution  of  replications 
was  not  conducive  to  proper  statistical  analysis.  The  CEP  was  reestablished 
on  November  l8,  1976,  with  each  accession  in  a single  20-meter  row  extending 
across  a known  gradient. 

Beardless  Wildrye  Trials.  A replicated  study  was  established  on 
November  17,  1977,  to  compare  emergence,  survival,  forage  production,  and 
seed  prod\iction  of  five  accessions  of  beardless  wildrye  Elymus  tritiooides \ 
i.e.,  P-1559^  (Riverton,  WY ) , P-15593  (Powell,  WY),  C-77  (Los  Lunas  PMC), 
P-27^1  (Pullman  PMC),  and  PI-31^665  (Kazakstan,  USSR).  Once  they  are 
established,  four  fertilizer  treatments  will  be  added.  The  study  is  set 
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up  as  a 5x5  Latin  square  with  the  fertilizer  treatments  in  strips.  All 
plots  are  3X1  meters  with  1-meter  fallow  strips  separating  each  plot. 


Fi^W  ^valua;tion_P^ar^tiji£D_(lj;P 

Two  plantings  were  established  on  saline  seep  discharge  areas  on  the 
Highwood  Bench,  39  kilometers  south  of  Fort  Benton,  Montana  (October  I8, 
1977),  and  3 kilometers  west  of  Conrad,  Montana  (October  19,  1977).  Drill- 
width  (2.1  meters)  plantings  were  made  across  a moisture  and  salt  concentra- 


tion gradient  using  12  perennial  forage 


Garri son 

creeping  foxtail 

Parkway 

crested  wheatgrass 

Alkar 

tall  wheatgrass 

Rosana 

western  wheatgrass 

Revenue 

slender  wheatgrass 

Prairieland 

altai  wildrye 

P-15990 

basin  wildrye 

NM-328 

mammoth  wildrye 

Vinall 

Russian  wildrye 

P-1559i+ 

beardless  wildrye 

Kenmont 

tall  fescue 

NI4-18L 

alkali  sac at on 

grass  species.  They  are  as  follows: 

Alopeourus  arimdinaceus 
Agpopyron  cristatum 
Agropyron  e Ion ga  turn 
Agropyron  srrrithii 
Agvopynon  trachyaaulum 
Elyrrus  angustus 
Elymus  aineveus 
Elymus  giganteus 
Elymus  junoeus 
Elymus  tritiooides 
Eestuca  arundinaoea 
Spopobolus  air aides 


Each  accession  was  seeded  at  twice  the  recommended  rate  because  of  the 


adverse  soil  conditions. 


Sprigging  Trials 

A .7-meter  wide  sprig  harvester  and  a one-row  sprig  planter  were 
purchased  and  are  being  used  in  attempts  to  establish  rhizomatous  vegeta- 
tion in  saline  seep  discharge  areas.  These  machines  were  originally 
designed  to  excavate  and  plant  rhizome  material  of  Bermudagrass  Cynodon 
daotylon^  bluegrass  Poa  sp. , and  zoisgrass  Zoysia  sp.  in  the  south-central 


states . 
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Sprigging  is  a method  of  plant  propagation  vhereby  rhizome  material 
is  buried  in  the  soil  and  sprouts  new  plants  from  root  nodes  and  leaf 
meristem.  By  planting  with  a sprig  planter,  the  root  material  is  placed 
at  a depth  of  approximately  10  centimeters,  usually  below  the  higher 
concentration  of  salts  near  the  soil  surface.  Theoretically,  the  root  mate- 
rial has  more  stored  reserves  and  is  in  a more  advanced  stage  of  maturity 
than  a seed  and,  therefore,  should  have  a greater  chance  of  establishment 
under  the  severe  physical  and  physiological  conditions  of  a saline  seep. 

Bridger  Site  (l9T^)-  During  the  suniraer  of  1975»  sprigging  was  done  on 
July  1-2,  August  7-8,  and  September  10,  using  five  rhizomatous  species 
that  were  available  in  production  fields  at  the  Bridger  PMC:  'Rosana' 

western  wheatgrass  Acropyron  smithii,  'Garrison'  creeping  foxtail  Alopeourus 
arundinaoeus t P-1559^  beardless  wildrye  Elymus  tritiaoides , 'Critana' 
thickspike  wheatgrass  Agropyron  dasystaohymt,  and  'Lutana'  cicer  milkvetch 
Astragalus  doer.  Rhizomes  were  dug  with  a mold-board  plow  and  hand 
sorted.  The  rhizomes  were  planted  in  individual  2^-meter  rows  with  the 
one-row  sprig  planter. 

Bridger  Site  (1976).  The  results  of  the  1975  sprigging  trials  indi- 
cated that  thickspike  wheatgrass  and  cicer  milkvetch  were  not  conducive  to 
sprigging,  and  that  September  appeared  to  be  the  best  time  for  sprigging. 
Based  on  these  results,  the  1976  sprigging  trial  was  established  on 
September  8th,  using  Rosana  western  wheatgrass,  P-I559lt  beardless  wildrye, 
and  Garrison  creeping  foxtail.  Three  25-meter  rows  of  each  species  were 
established  on  the  site  of  the  July  1975  sprigging  that  failed  to  produce 
any  new  plants.  These  sprigs  were  dug  by  the  newly  acquired  sprig 


harvester. 
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Hardin  Site.  A sprigging  trial  vas  established  approximately  6 kilo- 
meters west  of  Hardin,  Montana.  A series  of  saline  seeps  have  developed 
along  a narrow  drainage  extending  about  1/2  kilometer.  A dryland  hayfield 
of  crested  wheatgrass  Agropyron  oristatvni  and  alfalfa  Medioago  sativa  has 
been  established  on  both  sides  of  this  saline  drainage.  Five  separate  sites 
were  sprigged  on  September  15,  1976,  using  rhizomes  of  P-1559^  beardless 
wildrye.  Garrison  creeping  foxtail,  and  Rosana  western  wheatgrass.  Rows 
varied  in  length  from  15  to  35  meters,  and  each  species  was  replicated 
three  or  four  times,  depending  on  the  space  available  and  the  traversability 
of  the  site. 

Powell  Site.  A sprigging  trial  was  established  7 kilometers  west  of 
Powell,  Wyoming,  on  September  IT,  1976.  Rhizomes  of  P-1559^  beardless 
wildyre.  Garrison  creeping  foxtail,  and  Rosana  western  wheatgrass  were 
sprigged  in  60-meter  rows  and  replicated  11  times.  This  site  has  saline- 
alkaline  soils  that  were  exposed  by  land  leveling,  and  does  not  have 
extensive  subsurface  seepage  as  most  true  saline  seeps.  Prior  to  sprig- 
ging, the  sparse  stand  of  barley  was  harvested,  30  tons-per-acre  of  manure 
applied,  and  then  deep  plowed.  This  site  was  crusted  with  extensive  large 
soil  clods  at  the  time  of  sprigging.  The  site  was  given  an  8-hour  irriga- 
tion on  October  6th. 

Fort  Benton  Site.  On  September  22,  1977,  a.  sprigging  trial  was 
established  on  the  Highwood  Bench,  38  kilometers  south  of  Fort  Benton, 
Montana.  This  site  is  a large  discharge  area  (approximately  3 hectares) 
surrounded  on  three  sides  by  a strip  of  alfalfa.  Eight  5-nieter  rows  each 
of  Garrison  creeping  foxtail,  P-1559^  beardless  wildrye,  and  Rosana  western 
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wheatgrass  were  sprigged  across  both  a moisture  and  salt  concentration 
gradient.  Sprigs  were  planted  at  a depth  of  5-10  centimeters  at  a rate  of 
approximately  5 m^/ha  (60  bu/acre).  Moistiore  conditions  were  ideal  for 
sprigging;  i.e.,  wet  enough  to  keep  sprigs  moist  while  establishing  but 
dry  enough  to  traverse  with  a tractor  with  dual  tires. 

Conrad  Site.  On  September  23,  1977,  a sprigging  trial  was  established 
3 kilometers  west  of  Conrad,  Montana.  The  discharge  area  is  at  midslope 
in  the  middle  of  a series  of  alternate  crop-fallow  strips.  Six  25-meter 
rows  each  of  Garrison  creeping  foxtail,  P-1559^  beardless  wildrye,  and 
Rosana  western  wheatgrass  were  sprigged  across  a soil  moisture  and  salt 
concentration  gradient.  This  site  was  not  fallowed  prior  to  sprigging 
as  was  the  Highwood  Bench  site.  The  site  was  dominated  by  foxtail  barley, 
and  the  soil  s\irface  was  quite  dry  at  the  time  of  sprigging. 

Alkali  Cordgrass  Sprigging.  Between  September  29  and  October  2,  1976, 
ten  collections  of  alkali  cordgrass  Spartina  gracilis  rhizomes  were  made 
throughout  south-central  and  southeastern  Montana.  The  rhizomes  were  hand 
sprigged  at  a depth  of  5-7  cm,  in  individual  25-meter  rows  in  the  saline 
soils  (Field  H)  at  the  Bridger  PMC.  Alkali  cordgrass  reproduces  primarily 
by  vegetative  means,  making  viable  seed  collection  difficult.  This  species 
was  collected  to  evaluate  and  increase  for  subsequent  sprigging  trials. 

Results 

Seeding  Trials 

All  5-meter  rows  in  each  of  the  Initial  Evaluation  Plantings  were 
evaluated  for  emergence,  seedling  vigor,  plant  density,  survival,  foliage 
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production,  seed  production,  spread,  etc.  But  because  of  the  great  vari- 
ability in  the  salt  concentration  and  available  soil  moisture,  these  para- 
meters cannot  validly  be  used  to  compare  one  accession  with  another.  Under 
these  circ\imstances , it  is  not  possible  to  compare  these  accessions  without 
taking  into  consideration  soil  differences.  Accessions  planted  in  close 
proximity  of  each  other  are  subject  to  some  comparison.  Emergence  and 
survival  in  any  of  the  lEPs  warrants  further  consideration  and  evaluation 
of  these  accessions. 

There  have  been  significant  differences  in  emergence  and  survival 
between  various  lEPs,  depending  upon  time  of  planting  and  the  precipitation 
patterns.  The  1975  lEP  was  seeded  on  June  11,  1975,  delayed  by  wet  soil 
conditions.  Once  the  seeding  was  established,  hot,  dry  conditions  prevailed, 
taking  their  toll  on  the  emerging  seedlings.  Only  survival  was  noted 
the  first  growing  season  and  an  additional  9^  emerged  in  the  spring  of  1976 
when  there  was  enough  moisture  for  germination.  The  1976  lEP  was  seeded 
during  a snow- free  period  (p’ebruajry  1,  1976)  and  was  followed  by  a wet, 
cool  spring.  Emergence  and  survival  of  this  seeding  was  greater  than  75^* 

The  1977  lEP,  seeded  on  October  20,  1976,  was  subjected  to  an  extremely 
dry  winter  and  spring,  along  with  a hotter  than  normal  spring  and  early 
summer.  Survival  was  less  than  10^.  The  1976  lEP,  seeded  on  November  l6, 
1977,  went  through  both  a wet  winter  and  wet  spring  resulting  in  a 68^ 
emergence  rate.  Late  fall  or  midwinter  seeding  is  apparently  the  best. 
However,  there  must  be  a wet  spring  to  dilute  surface  salts  at  the  time  of 


germination. 
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Evalua^t ion_P^ant^^  ) 

19T^  lEP.  Of  the  original  2k'J  accessions  planted  (see  appendix 
table  a),  only  l4  {6%)  remain  alive.  They  are  as  follows; 


*Prairieland  - Elymus  angustus 
P-5797  - Elymus  oinereus 
*Volga  - Elymus  giganteus 
*NB-328  - Elymus  giganteus 
P-210  - Elymus  Junceus 
PI-370672  - Elymus  jvcnoeus 
*P-1559^  - Elymus  tritiooides 


*PI-31^6b5  - Elymus  tritiooides 
PI-297871  - Agropyron  elongatum 
PI-368851  - Agropyron  elongatum 
PI-315352  - Agropyron  elongatum 
Wytana  - Atriplex  oanesaens  aptera 
WY-5^8  - Atriplex  nuttallii 
*WY-5^9  - Ealimodendron  halodendron 


The  accessions  marked  with  an  asterisk  (*)  show  the  most  promise. 
Both  the  mammoth  wildryes  and  both  beardless  wildryes  were  among  those 


that  failed  to  emerge  the  first  season  but  emerged  the  following  spring. 


exemplifying  the  need  for  stratification  of  the  seed  overwinter. 

1976  lEP.  This  planting  has  been,  by  far,  the  most  successful, 
primarily  because  of  good  weather  and  favorable  soil  moisture  conditions. 

As  of  the  third  growing  season,  57^  of  the  accessions  are  still  surviving 
(67^  sxxrvival  the  first  year).  The  better  performing  accessions  are  listed 


below  in  table  2. 


TABLE  2.  The  better  performing  accessions  of  the  1976  Initial  Evaluation 
Planting  (Field  H - Bridger  PMC). 


Agropyron  dasystaohyum 
Agropyron  pseudorepens 
Agropyron  pseudorepens 
Agropyron  smithii 
Agropyron  smithii 
Agropyron  traohyaaulum 
A.gropyron  traohyaaulum 
Elymus  angustus 
Elymus  junaeus 


M-lOUl 

M-lOUU 

M-IOI45 

M-998 

M-1032 

M-1030 

WY-57I+ 

Prairieland 

Sawki 


Elymus  junoeus  Mayak 

Elymus  tritiooides  C-77 

Elymus  tritiooides  P-27^1 

Oxytropis  riparia  M-935 

Poa  arida  W-573 

Poa  ccrida  M-1037 


Sporobolus  airoides  NM-18U 
Sporoholus  airoides  WY-577 


These  accessions  have  not  been  restricted  to  their  original  rows,  but 
have  been  allowed  to  spread  both  vegetatively  and  by  seed  dispersal.  The 
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two  accessions  of  false  quackgrass  and  the  two  accessions  of  beardless 
wildrye  have  spread  vegetatively  1-2  meters  in  all  directions.  The  only 
legume  to  survive,  Oxytropis  riparia  Ruby  Valley  pointvetch,  will  be  examined 
further.  Four  hundred  pounds  of  seed  of  an  accession  harvested  near  Dillon, 
Montana,  has  been  purchased. 

1977  lEP.  Of  the  56  accessions  seeded,  only  10  exhibited  any  eniergence 
and  none  survived  the  first  growing  season.  There  was  below-average  preci- 
pitation from  the  time  of  planting  (October  20,  1970)  through  the  following 
growing  season.  Surface  soil  conditions  were  extremely  dry,  and  a 24-hour 
irrigation  applied  on  July  l4,  1977,  only  added  to  the  problem  by  crusting 
the  soil  surface.  Although  this  planting  was  done  in  the  fall,  it  helped 
to  prove  the  need  for  good  spring  moisture  to  dilute  surface  salts. 

1976  lEP.  Sixty-seven  percent  of  the  accessions  seeded  last  fall  have 
emerged  this  spring.  The  accessions  are  primarily  those  that  failed  in  the 
1977  lEP  and  some  newly  acquired  foreign  collections.  Although  they  are  in 
early  stages  of  development,  some  accessions  are  exhibiting  better  seedling 
vigor  than  others  (table  3). 

TABLE  3.  The  better  performing  accessions  of  the  1978  Initial  Evaluation 


Planting  (Field  H - Bridger  PMC). 


Agropyron  smithii  motte 

WY-731 

Poa  junoi folia 

WY-732 

Elyrms 

ccrenarius 

PI-372694 

Poa  junci folia 

WY-738 

Elymus 

arenariits 

PI-345979 

Poa  junai folia 

M-1228 

Elyrrrus 

arenarius 

PI-348865 

Puaainellia  rupestris 

BN-20787-73 

Elymus 

arenarius 

BN-20611-73 

Puoainellia  fasoioulata 

BN-20784-73 

Elymus 

mollis 

PI-371727 

Sporobolus  aivoides 

M-llbl 

Elymus 

Elymus 

riparius 

species 

BN-20620-73 

WY-739 

SpoToholus  aivoides 

WY-737 

Emergence  was  poor  during  early  spring  because  of  dry  soil  surface 
conditions,  but  extensive  late  April  and  May  rains  improved  soil  moisture 
conditions,  resulting  in  good  germination  and  emergence. 
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£omp^r at^ve_  ^valua^i£n_P]^arit  CEP ) 

Tall  Wheatgrass  Trials.  This  CEP  was  established  as  single  rows  of 
each  of  seven  accessions  across  a salt  concentration  gradient.  The  site 
was  extremely  dry  tliroughout  the  growing  season  resulting  in  poor  estab- 
lishment in  the  saltier  end  of  the  rows  by  all  accessions.  Natural  mois- 
ture conditions  have  since  improved,  resulting  in  germination  and  emergence 
in  the  bare  portions  of  the  rows.  Last  fall  a comparison  was  made  of 
emergence,  plant  density,  and  foliage  production  of  these  accessions  on  the 
portion  of  the  row  in  which  plant  development  occurred.  There  was  no  signi- 
ficant difference  between  any  of  the  seven  accessions.  PI-368851  was 
singled  out  as  a superior  performer  in  the  1975  lEP;  however,  it  is  not 
understood  why  this  accession  has  not  performed  significantly  better  in 
two  subsequent  CEPs . One  phenological  difference  has  been  noted;  i.e., 
PI-368851  appears  to  have  a later  maturity  (2  to  3 weeks)  than  the  other 
accessions,  both  under  saline  and  nonsaline  conditions. 

Two  other  accessions  of  tall  wheatgrass,  PI-358362  and  BN-20U69-T3, 
have  not  developed  well  on  saline  soil,  but  on  nonsaline  soils  are  compar- 
able to  other  tall  wheatgrasses . One  interesting  morphological  charac- 
teristic of  these  two  accessions  is  that  the  leaf  blades  are  wider  (10-12  mm 
as  compared  to  U-T  mm  for  typical  tall  wheatgrass)  and  much  more  lax.  The 
primary  unfavorable  characteristic  of  tall  wheatgrass  is  the  stiff,  coarse 
leaves,  which  render  it  unfavorable  to  grazing  livestock. 

Beai-dless  Wildrye  Trials.  A Latin  square  design  was  used  to  compen- 
sate for  salt  concentration  gradients  in  two  directions;  however,  this 
statistical  design  will  not  be  fully  utilized  because  the  plants  failed  to 
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develop  on  the  more  saline  end  of  the  gradient.  In  spite  of  the  good  spring 
moisture,  plants  developed  along  only  three  of  the  five  rows  of  plots. 

All  accessions  that  did  emerge  appear  to  be  quite  similar  in  their  develop- 
ment except  for  C-TT,  which  exhibited  poor  germination  and  emergence.  This 
may  be  attributed  to  the  fact  that  this  is  old  seed.  The  fertilizer  treat- 
ments will  not  be  applied  this  year  so  as  to  utilize  additional  replications 
of  control  conditions  in  comparing  stand  establishment  of  these  five 
accessions.  Beardless  wildrye  is  one  of  the  most  salt-tolerant  species 
with  which  we  have  worked,  and  is  an  important  forage  grass  that  can  be 
established  both  from  seed  or  rhizome  material.  In  the  past,  we  have 
been  restricted  to  the  use  of  P-1 559^  because  it  was  the  only  accession 
available  in  any  quantity.  This  CEP  may  produce  an  accession  with  better 
seed  viability,  vegetative  spread,  seed  production,  or  salt  tolerance. 


Field  Evalua;tion_Plantijigs_(ra 

On  May  9-12,  1978,  the  drill-width  plantings  in  saline  seep  discharge 
areas  (one  on  the  Ilighwood  Bench,  the  other  near  Conrad)  were  examined  for 
seedling  emergence,  seedling  vigor,  and  stand  density  (table  U). 


TABLE  4.  Ranking  of  species  in  drill-width  plantings,  based  on  emergence. 


vigor , 

ana  s^ana  ao  uuc  ruiu 

Fort  Benton 

Conrad 

Garrison 

Alopeaia>us  arundinaaeus 

21/ 

61/ 

Parkway 

Agpopyron  aristatim 

11 

9 

Alkar 

Agropyron  etongatum 

10 

11 

Rosana 

Agropyvon  smithii 

8 

4 

Revenue 

Agpopyvon  tvachycautum 

3 

8 

Prairieland 

Elymus  angustus 

4 

2 

P-15590 

Elymus  oinerevLS 

9 

7 

NB-328 

Elymus  giganteus 

T 

3 

Vinall 

Elymus  gunaeus 

6 

5 

P-15594 

Elymus  tritiooides 

5 

1 

Kenmont 

Festusa  arundinaoea 

1 

10 

RM-184* 

Svorobolus  air aides 

12 

12 

Ratings: 

* The  only  warm-season  grass;  may  emerge  at  a later  date, 
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Species  that  did  well  at  one  site  did  poorly  at  the  other  site  and  vice 
versa.  This  can  be  attributed,  somewhat,  to  the  physical  differences  between 
the  two  sites.  The  Fort  Benton  site  is  extremely  wet,  with  seepage  coming 
to  the  surface  and  draining  out  of  the  test  plot  area.  The  salinity  is 
moderate  to  strong  (table  l).  The  site  was  cultivated  prior  to  seeding  in 
the  fall  of  1977.  The  Conrad  site  was  dry  at  the  time  of  seeding,  but  was 
subirrigated  this  spring.  The  seeding  was  done  directly  into  a sod  of 
foxtail  barley  and  kochia  (some  of  which  was  dead  from  spraying  with 
Roundup  1 month  prior  to  seeding).  This  site  is  more  saline  than  the  Fort 
Benton  site  at  the  upper  end  of  the  salt  gradient  (table  l). 

It  is  also  interesting  to  note  how  poorly  tall  wheatgrass  is  doing  at 
both  locations.  Tall  wheatgrass  has  been  one  of  the  primary  species  recom- 
mended for  these  types  of  sites. 

Identification  signs  have  been  installed  at  both  sites  so  that  inter- 
ested farmers  and  research  people  can  observe  for  themselves  the  develop- 
ment of  these  species. 

Sprigging  Trials 

Bridger  Site  (1979).  The  first  year  results  of  this  trial  indicated 
that  Critana  thickspike  wheatgrass  and  Lutana  cicer  milkvetch  were  not  condu- 
cive to  reestablishment  by  sprigging  in  wet  saline-alkaline  soil.  September 
proved  to  be  the  optimum  time  for  sprigging:  the  weather  was  cool,  soil 

moisture  was  usually  good,  and  there  was  enough  time  for  the  rhizomes  to 
become  established  and  produce  a few  new  plants  before  the  first  frost.  The 
July  sprigging  was  a total  failure,  with  the  August  sprigging  producing  only 


a moderate  stand. 
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The  development  of  plants  from  sprigged  rhizomes  is  very  slow  at  first, 
producing  a stand  of  only  2-6  plants/meter  in  the  spring  and  early  summer. 
Most  of  the  vegetative  spread  will  occur  in  late  August  and  September,  so 
that  by  the  time  the  planting  is  1-year-old,  the  rows  may  have  filled  in 
completely.  In  2 years  the  1975  sprigging  trial  has  completely  filled  in 
the  entire  area  (row  spacing  of  1.5  meters). 

Although  1977  was  extremely  dry,  there  was  sufficient  seepage  from 
the  adjacent  irrigation  canal  to  sustain  a water  table  at  less  than  1 meter. 
All  three  species  produced  good  seed  crops,  as  well  as  continuing  to  spread 
vegetatively. 

The  majority  of  the  soil  of  this  sprigging  site  has  salt  conductivity 
in  the  range  of  8-12  mmhos/cm.  This  was  not  high  enough  to  significantly 
hinder  the  establi slime nt  and  spread  of  any  of  the  three  species;  however, 
at  the  beginning  of  the  third  growing  season,  beardless  wildrye  dominates 
the  site  and  continues  to  spread. 

Bridger  Site  (1976).  This  sprigging  was  established  on  a more  saline 
site  (electrical  conductivity  ranging  from  9-5  to  30  mmhos/cm)  in  hopes 
of  establishing  some  salt-tolerant  limits  for  these  three  species  (Rosana 
western  wheatgrass.  Garrison  creeping  foxtail,  and  P-1559^  beardless 
wildrye ) . 

Foliage  was  clipped  in  3-meter  segments  along  each  row,  and  electrical 
conductivity  (EC^^)  measurements  were  taken  at  1-meter  intervals.  A regres- 
sion analysis  of  foliage  production  and  electrical  conductivity  indicates 
the  apparent  reduction  of  foliage  production  with  increases  in  salinity 
(figure  l).  The  average  soil  salinity  at  which  emergence  ceased  was  approxi- 
mately 12  mmhos/cm  for  Garrison  creeping  foxtail,  l6  for  Rosana  western 


Foliage  Production  ( grains /meter  of  rov 


Figure  1.  Regression  analysis  shoving  correlation  "between  foliage  production  and  electrical 
conductivity  of  the  surface  30  cm  of  soil  in  1977  sprigging  trials. 
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wheatgrass,  and  21  for  P-1559^  beardless  wildrye.  Beardless  wildrye  had 
some  isolated  emergence  and  survival  at  30  mmhos/cm. 

This  regression  analysis  was  run  on  the  assumption  that  there  was  equal 
and  even  distribution  of  rhizomes  along  each  row;  however,  the  sprig  planter 
feed  mechanism  is  a rachet  device  and  does  not  always  distribute  rhizomes 
uniformly.  In  spite  of  this,  the  sprigging  trial  does  provide  information 
on  the  feasibility  of  the  sprigging  method  of  plant  propagation,  and  exhibit 
the  relative  salt  tolerance  of  the  species  in  question. 

Beardless  wildrye  is  also  taking  over  this  site,  spreading  into  the 
area  occupied  by  the  other  two  species  and  spreading  into  the  saltier  bare 
spots  (25-30  mmhos/cm). 

Hardin  Site.  This  sprigging  site  was  examined  for  emergence  on  Jmie  l6 
and  August  23,  1977.  There  were  never  any  emerging  plants  found  of  any  of 
the  three  species.  All  salinity  measurements  taken  throughout  the  test 
site  indicate  soil  salinity  to  be  in  excess  of  40  mmhos/cm.  Also,  the 
precipitation  was  far  below  normal  for  the  entire  period,  allowing  surface 
salinity  to  become  more  concentrated  without  the  diluting  effect  of  natural 
precipitation.  It  is  apparent  that  nothing  can  be  done  with  this  site 
until  the  source  of  saline  subsiirface  water  is  eliminated,  and  natural 
precipitation  is  allowed  to  dilute  and  leach  surface  salts. 

Powell  Site . This  sprigging  site  was  examined  for  emergence  on 
March  23,  May  23,  and  August  12,  1977.  Of  the  three  species  sprigged, 
P-I5594  beardless  wildrye  was  the  only  one  to  exhibit  any  emergence.  There 
were  scattered  plants  throughout  an  area  with  soil  electrical  conuuctivity 
ranging  from  12  to  25  mmhos/cm.  Although  the  site  was  given  an  8-hoirr 
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flood  irrigation  on  October  6,  19T6,  soil  moisture  was  apparently  insuf- 
ficient or  too  late,  as  indicated  by  no  emergence  in  the  low  salinity  (but 
dry)  perimeter  of  the  seep,  and  at  least  sui;ie  cmergtiicc  in  the  more  saline 
but  subirrigated  portion  of  the  seep. 

This  trial  was  plowed  up  in  Septemiber  1977 . 

Fort  Benton  Site.  Plant  emergence  was  checked  at  this  sprigging  trial 
on  liay  10,  1978.  Plant  development  was  relatively  slow  because  of  the  cool, 
wet  spring.  Garrison  creeping  foxtail  was  the  most  obvious,  primarily 
because  of  its  early  maturity.  Garrison,  however,  was  restricted  to  the 
moderate  and  low  saline  (4-lC  mmhos/cm)  portions  of  the  gradient.  Although 
the  P-1559i+  beardless  wildrye  plants  were  smaller,  they  were  emerging 
along  most  of  the  salt  gradient  (l-3  plants/raeter ) ; it  being  the  only 
species  in  the  most  saline  area  (25  mmhos/cm).  There  were  very  few  plants 
of  Rosana  western  wheatgrass  found  in  any  portion  of  the  test  rows. 

Development  from  sprigs  is  relatively  slow  during  the  early  part  of 
the  growing  season,  therefore  it  is  really  too  early  to  determine  how 
successfully  these  species  will  establish  at  this  site. 

The  site  conditions  were  ideal  for  sprigging;  i.e.,  the  area  was 
cultivated  and  relatively  free  of  weeds,  the  soil  was  moist,  but  not  too 
wet  to  be  traversed  with  sprigging  equipment,  and  there  was  sufficient 
winter  and  spring  precipitation  to  maintain  the  soil  moisture. 

Conrad  Site.  Plant  emergence  was  checked  at  this  sprigging  trial  on 
May  11,  1973.  P-I559I1  beardless  wildrye  and  Garrison  creeping  foxtail  had 

some  emergence  but  only  about  1 plant /meter.  The  beardless  wildrye  extended 
further  along  the  salt  gradient  than  either  of  the  other  two  species.  Rosana 
western  wheatgrass  was  doing  poorly  at  this  site,  also. 


22 


The  conditions  of  this  site,  at  the  time  of  sprigging,  were  less  than 
ideal;  i.e.,  the  soil  was  hard,  not  having  been  cultivated  for  several  years; 
the  site  was  dominated  by  foxtail  barley;  and  the  soil  moisture  was  inade- 
quate (this  was  the  first  year  that  this  seep  had  dried  up  enough  to  drive 
across  it ) • 

Fall  moisture  apparently  came  soon  enough  and  in  a great  enough  quantity 
to  prevent  the  sprigs  from  drying  out.  This  sprigging  trial  will  serve  to 
show  how  well  sprigging  will  do  with  minimum  site  preparation  in  a weedy 
saline  seep  discharge  area. 

Alkali  Cordgrass  Sprigging.  In  less  than  2-years  time,  these  alkali 
cordgrass  accessions  have  filled  in  between  the  rows  (l-meter  spacing), 
forming  a solid  stand.  The  two  best  looking  accessions  are  M-122C  (Petroleum 
Co.)  and  M-1219  (Rosebud  Co.).  This  species  is  well  adapted  to  wet-saline 
areas,  but  is  very  coarse  and  considered  to  have  low  palatability  for  live- 
stock. Alkali  cordgrass  is  being  looked  at  as  a species  to  establish  in 
saline  seep  discharge  areas  where  forage  production  for  livestock  is  not  a 
factor  (exclusively  grain  production  areas  such  as  the  Highwood  Bench  and 
portions  of  the  triangle  area  of  north-central  Montana). 

Summary  and  Discussion 

During  the  3-1/2  year  duration  of  this  saline  seep  plant  materials 
project,  a total  of  452  accessions  of  1T4  species  of  grasses,  forbs,  legumes, 
and  shrubs  have  been  evaluated  for  their  salt  tolerance  and  ability  to 
establish  in  wet-saline  soils.  Approximately  one-half  of  these  accessions 
were  released  varieties  or  accessions  in  advanced  stages  of  evaluation;  the 
other  half  being  new  collections  from  native  halophyte  communities  in  Montana 
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and  Wyoming,  and  foreign  accessions  never  before  tested  on  wet-saline  soils 
in  the  northern  latitudes.  Of  all  these  accessions  evaluated,  only  20-25 
accessions  can  be  considered  significantly  adapted  to  saline-alkaline  soil 
reclamation,  warranting  additional  consideration  and  testing. 

Of  the  commercially  available  materials  that  can  be  used  in  saline  areas, 
tall  wheatgrass  Agropyron  elongatum^  alkali  sacaton  Sporobolus  air  aide s ^ 
altai  wildrye  Elymus  angustus,  mammoth  wildrye  Elymus  giganteus,  tall  fescue 
Festuca  arundinacea,  western  wheatgrass  Agropyron  smithii,  slender  wheat- 
grass  Agropyron  traohyaaulvm,  and  Russian  wildrye  Elymus  jmoens  are  the 
most  readily  available.  Other  species  that  are  in  final  stages  of  evaluation 
and  are  available  for  testing  purposes  include  P-I559I+  beardless  wildrye 
Elymus  tritiooides  and  P-15590  basin  wildrye  Elymus  oinereus . 

The  Initial  Evaluation  Plantings  (lEPs)  have  produced  several  accessions 
that  warrant  additional  evaluation;  e.g.,  accessions  of  the  following  species: 
false  quackgrass  Agropyron  pseudorepens,  western  wheatgrass,  slender  wheat- 
grass,  Europeandune  wildrye  Elymus  arenarius,  beardless  wildrye,  plains 
bluegrass  Poa  arida,  alkali  bluegrass  Poa  gunoi folia,  alkali  sacaton,  and 
Ruby  Valley  pointvetch  Oxytropis  riparia.  Four  lEPs,  each  seeded  at  different 
times  of  the  year  and  under  various  weather  and  soil  moisture  conditions, 
helped  to  determine  the  optimvun  conditions  and  timing  for  seeding  in  wet 
saline-alkaline  soils.  Seeding  in  late  fall  (last  half  of  October  or  Novem- 
ber) or  a snow-free  period  during  the  winter,  followed  by  good  spring  moisture 
(to  dilute  surface  salts  at  the  time  of  germination) , are  apparently  the 
optimum  conditions . Several  species  need  overwinter  stratification  of  the 
seed  for  successful  germination  (especially  beardless  wildrye). 
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Sprigging  in  wet  saline-alkaline  soil  is  a relatively  new  approach  to 
the  reclamation  of  these  sites.  The  trials  at  the  Bridger  PMC  and  the  four 
field  test  sites  (Powell,  Wyoming;  Hardin,  Fort  Benton,  and  Conrad,  Montana) 
have  served  to  demonstrate  the  limitations  and  problems  involved  with  this 
propagation  technique.  The  principle  limitations  are  salt  concentration  and 
soil  moisture  at  the  time  of  sprig  planting.  Soil  with  salinity  in  excess 
of  30  mmhos/cm  or  with  high  Sodiuir.-Absorpti on-Ratio  (SAE)  values  cannot 
readily  be  sprigged,  at  least  not  with  any  of  the  species  presently  being 
used.  Soil  moisture  at  the  time  of  sprigging  is  critical;  i.e.,  the  soil 
must  be  moist  enough  to  prevent  the  sprigs  from  drying  out,  but  dry  enough 
to  traverse  with  equipment. 

Sprigging  in  the  fall  (September),  when  the  weather  is  cool  and  soil 
moisture  is  usually  adequate,  has  produced  the  best  stands.  In  most  cases, 
late  summer  or  fall  may  be  the  only  time  that  these  sites  are  traversable. 

Solid  stands  of  Garrison  creeping  foxtail,  Rosana  western  wheatgrass, 
and  P-1559^+  beardless  wildrye  were  established  by  sprigging  on  moderately 
salty  soils  (2-8  ramhos/cm);  and  on  saltier  soils,  the  relative  salt  tolerance 
limits  were  determined:  Garrison  - 12  mmhos/cm,  Rosana  - l6  mmhos/cm,  and 

P-1559^  - 21  mmhos/cm.. 

The  sprigging  and  seeding  trials  established  last  fall  on  the  Highwood 
Bench  and  neai’  Conrad  will  be  very  important  demonstrations  of  the  potential 
for  sprigging  on  a larger  scale,  also  comparing  establishment  from  sprigs  with 
direct  seeding.  It  is  hopeful  that  these  field  test  sites  are  located  in 
typical  discharge  areas,  and  that  they  will  be  accessible  to  concerned  farmers 
and  researchers . 
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Scientific  Name Accession Common  Name 


Program,  and  time  and 


Soxirce 


method  of  establishment. 


H 

H 

VO 

VO 

VO 

--3 

\J} 

Ov 

CO 

M 

M 

M 

M 

w 

w 

Tl 

►U 

TJ 

Grasses  & Grasslike 


Aeluropus  titoralis 
Agropypon  cristatuni 
Agropyron  aristatum 
Agropyron  dasystaahyum 
Agropypon  dasystaahyum 
Agropyron  dasystaahyumt 
Agropyron  dasystaahyum 
Agropyron  dasystaahyum 
Agropyron  elongatum 
Agropyron  elongatum 
Agropyron  elongatum. 
Agropyron  elongatum 
Agropyron  elongatum 
Agropyron  elongatum 
Agropyron  elongatum. 
Agropyron  elongatum 
Agropyron  elongatum 
Agropyron  eloyigatum 
Agropyron  inerme 
Agropyron  intermedium, 
Agropyron  intermedium, 
A.gropyron  intermedium. 
A.gropyron  intermedium 
Agropyron  riparium 
Agropyron  riparium 
Agropyron  pseudorepens 


A-1655 

CR-3 

Fairway 

Critana 

M-I4U9 

M-lOUl 

WY-T33 

P-1822 

Alkar 

Jose 

Largo 

Orbit 

pi-297871 

PI-315352 

PI-35Q362 

PI-368850 

PI-368851 

BN-20469-73 

Whitmar 

A-I2U96 

/jnur 

Greenar 

Tegmar 

Sodar 

WY-306 

M-1044 


Shore  elxrrope 
Crested  wheatgrass 
Crested  wheatgrass 
Thickspike  wheatgrass 
Thickspike  wheatgrass 
Thickspike  wheatgrass 
Thickspike  wheatgrass 
Thickspike  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Tall  wheatgrass 
Beardless  wheatgrass 
Intermediate  wheatgrass 
Intermediate  wheatgrass 
Intermediate  wheatgrass 
Intermediate  wheatgrass 
Streambank  wheatgrass 
Streambank  wheatgrass 
False  quackgrass 


Tucson  PMC 

Nampa,  ID 

Canada 

Bridger  PMC 

Sheridan  Co.,  MT 

Chouteau  Co.  , ITT 

Sweetwater  Co. , OT 

Pullman  PMC 

Bridger  PMC 

Los  Lunas  PMC 

Los  Lunas  PMC 

Canada 

Argentina 

USSR 

USSR 

Turkey 

Turkey 

France 

Pullman  PMC 

Los  Lunas  PMC 

Los  Lunas  PMC 

Bridger  PMC 

Aberdeen  PMC 

Aberdeen  PMC 

Johnson  Co.,  OT 

Blaine  Co . , MT 


X 

X 

X 

X 


X 

X 


X 


X 


X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


X 


X 


X 

X 

X 


X 

X 

X 

X 

X 


X 


K3 

I 


phizomes 
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Scientific  Name 


Accession 


Common  Name 


Source 


h-' 

h-* 

W 

Tl 

VO 

VO 

VO 

cr 

o 

-4 

-4 

M« 

<+ 

00 

N 

o 

cn 

M 

M 

M 

M 

B 

M 

M 

w 

M 

a> 

►U 

^3 

►U 

U1 

Agropyron 

pseudorepens 

M-lOl+5 

False  quackgrasE 

Blaine  Co.,  MT 

X 

Agropyron 

pseudorepens 

M-1226 

False  quackgrass 

Musselshell  Co.,  liT 

X 

X 

Agropyron 

pungens 

A-12235 

Stiffleaf  quackgrass 

Tucson  PMC 

X 

• X 

X 

Agropyron 

repens 

H-lllT 

Quackgrass 

Carbon  Co.,  MT 

X 

Agropyron 

sibirioum 

A-10675 

Siberian  wheatgrass 

Tucson  PMC 

X 

Agropyron 

sibiriaurn 

P-27 

Siberian  wheatgrass 

Pullman  PMC 

X 

Agropyron 

smithdi 

Barton 

Western  wheatgrass 

Manhattan  PMC 

X 

Agropyron 

smithii 

Rosana 

Western  wheatgrass 

Bridger  PMC 

X 

X 

Agropyron 

smithii 

Hand  an- 5 6 

VJestern  wheatgrass 

Bismai'ck  PMC 

X 

Agropyron 

smithii 

P-727 

Western  wheatgrass 

Pullman  PMC 

X 

Agropyron 

smithid 

M-1032 

Western  wheatgrass 

Yellowstone  Co. , MT 

X 

Agropyron 

smithii 

M-1050 

Western  wheatgrass 

Phillips  Co.,  MT 

X 

Agropyron 

smithii 

M-1057 

Western  vrheatgrass 

Valley  Co.,  t4T 

X 

Agropyron 

smithii 

WY-7^2 

Western  wheatgrass 

Converse  Co.,  WY 

X 

X 

Agropyron 

smithii  rroZte 

WY-731 

Pubescent  western  wheatgrass 

Sweetwater  Co.,  Vff 

X 

X 

Agropyron 

species 

M-1323 

Wheatgrass 

Wheatland  Co. , MT 

X 

A gropyron 

species 

VIY-567 

Wheatgrass 

Washakie  Co.,  WY 

X 

Agropyron 

species 

WY-727 

W'heatgrass 

Fermont  Co. , W 

X 

X 

Agropyron 

species 

WY-7^1 

Wheatgrass 

Converse  Co.,  WY 

X 

X 

Agropyron 

traahycaulum 

Revenue 

Slender  wheatgrass 

Saska.toon,  Sask. 

X 

Agropyron 

traohycaulurn 

M-1030 

Slender  wheatgrass 

Carbon  Co. , MT 

X 

Agropyron 

traohyaaulim 

M-105it 

Slender  wheatgrass 

Valley  Co. , MT 

X 

X 

Agropyron 

traohycaulurn 

WY-574 

Slender  wheatgrass 

Fremont  Co . , WY 

X 

Agropyron 

traohycaulurn 

WY-578 

Slender  wheatgrass 

Hot  Springs  Co. , WY 

X 

Agropyron 

traohycaulurn 

m-12h 

Slender  wheatgrass 

Park  Co. , WY 

X 

X 

Agropyron 

traohycaulurn 

M-1153 

— 

USU 

X 

X 

X Horde  van  jubatum 

Agropyron  triohoplwrum 

Luna 

Pubescent  wheatgrass 

Pullman  PMC 

X 
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Scientific  Name 


Accession 


Common  Name 


Source 


T=r- 

■F3- 

■P" 

TO- 

-nr 

VO 

MC 

VO 

VO 

S' 

o 

“-3 

—3 

C+ 

V/l 

CT\ 

Oo 

N 

CO 

M 

M 

M 

M 

i 

w 

w 

w 

O 

Tl 

CO 

Agropyron  tp-iohopkorimi 

Mandan-759 

Pubescent  wheatgrass 

Bismarck  PMC 

X 

Agropyron  triahophorurr. 

Topar 

Pubescent  wheatgrass 

Tetonia,  ID 

X 

Agpostis  alba 

QS-OUlOl 

Redtop 

Northrup  King 

X 

Agpostis  alba 

WY-726 

Redtop 

Fremont  Co . , WY 

X 

Agrostis  palustris 

PI-20U39O 

Creeping  bent 

Turkey- 

X 

Agrostis  palustris 

PI-221906 

Creeping  bent 

Afghani  st  an 

X 

Agrostis  palustris 

PI-235^^+0 

Creeping  bent 

Switzerland 

X 

Agrostis  palustris 

PI-2355iil 

Creeping  bent 

Sweden 

X 

Agrostis  palustris 

PI-2519^5 

Creeping  bent 

Austria 

X 

Agrostis  stolonifera 

pi-222073 

Carpet  bent 

Afghanistan 

X 1 

Agrostis  stolonifera 

PI-230235 

Carpet  bent 

Iran 

X N3 

Agrostis  stolonifera 

PI-302902 

Carpet  bent 

Spain 

X ^ 

Agrostis  stolonifera 

PI-3l893i+ 

Carpet  bent 

Spain 

X ' 

Agrostis  stolonifera 

PI-392337 

Carpet  bent 

USSR 

X 

Alopeourus  arurui.inaaeus 

Garrison 

Creeping  foxtail 

Bridger  PMC 

X 

X 

Alopeovrus  ajrundinaaeus 

P-IU762 

Creeping  foxtail 

Pullman  PMC 

X 

Alopeourus  pratense 

P-5903 

Meadow  foxtail 

Pullman  PMC 

X 

Alopeourus  pratense 

P-15619 

Meadow  foxtail 

Pullman  PMC 

X 

Alopeourus  pratense 

Rhoena 

Meadow  foxtail 

Forest  Grove,  OR 

X 

Andropogon  gerardii 

NDG-lj 

Big  bluestem 

Bismarck  PMC 

X 

Andropogon  gerardii 

SD-27 

Big  bluestem 

Bismarck  PMC 

X 

Andropogon  hallii 

M-241 

Sand  bluestem 

Roosevelt  Co.,  MT 

X 

Andropogon  hallii 

ND-265 

Sand  bluestem 

Bismarck  PMC 

X 

Andropogon  sooparius 

P-I558I+ 

Little  bluestem 

Bridger  PMC 

X 

Arrhenatherum  elatius 

Tualatin 

Tall  oat grass 

OSU 

X 

Beokmannia  syzigaohne 

M-285 

American  sloughgrass 

Valley  Co.,  MT 

X 

Beokimnnia  syzigaohne 

M-621 

American  sloughgrass 

Meagher  Co. , MT 

X 

Beokmannia  syzigaohne 

M-IOI43 

American  sloughgrass 

Hill  Co. , MT 

X 
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Scientific  Kame 


Accession 


Common  Name 


Source 


H 

VO 

VO 

VO 

-J 

—3 

\-n 

ON 

— q 

OO 

M 

M 

M 

M 

M 

M 

t?d 

w 

T) 

Tl 

Beakmannia  syzigaohne 

m-io8t 

American  sloughgrass 

Fergus  Co. , MT 

Bouteloua  aur>tipendula 

M-118 

Sideoats  grama 

Richland  Co.,  MT 

X 

BouteZoua  ovcptipendula 

NE-89 

Sideoats  grama 

Bridger  PMC 

X 

Bpomus  hiebersteinii 

Regar 

Regar  brome 

Aberdeen  PMC 

X 

Bromus  inermts 

Carlton 

Smooth  bromegrass 

Saskatchewan 

X 

Bromus  inermis 

Lincoln 

Smooth  bromegrass 

Northrup  King 

X 

Bromus  inernrls 

Magma 

Smooth  bromegrass 

Saskatchewan 

X 

Bromus  inermis 

Manchar 

Smooth  bromegrass 

Bridger  PMC 

X 

Bromus  inermis 

Man dan- UO 4 

Smiooth  bromegrass 

Mandan,  ND 

X 

Bromus  punpeltianus 

P-15587 

Pumpelly  brome 

Bridger  PMC 

X 

Bromus  riparius 

P-2336 

Riverbank  bromegrass 

Pullman  PMC 

X 

Buahloe  daatyloides 

SB-0U5 

Buf falograss 

Healy,  KA 

X 

Calamovilfa  tongifolia 

Goshen 

Prairie  sandreed 

Bridger  PMC 

X 

Carex  eleocharis 

M-899 

Needleleaf  sedge 

Gallatin  Co.,  MT 

X 

Daatylis  glomerata 

A-1801 

Orchardgrass 

Aberdeen  PMC 

X 

Daotytis  glomerata 

Chinook 

Orchardgrass 

Bridger  PMC 

X 

Daatylis  glomerata 

Erode 

Orchardgrass 

Ontario,  Canada 

X 

Daatylis  glomerata 

Latar 

Orchardgrass 

Bridger  PMC 

X 

Daatylis  glomerata 

Pomar 

Orchardgrass 

Aberdeen  PMC 

X 

Danthonia  parry i 

WY-381 

Parry  oatgrass 

Albany  Co . , WY 

X 

Desahampsia  aaespitosa 

M-255 

Tufted  hairgrass 

Barons,  Alberta 

X 

Desahampsia  aaespitosa 

M-1066 

Tufted  hairgrass 

Roosevelt  Co. , MT 

Distiahlis  striata 

M-978 

Inland  saltgrass 

Hill  Co.,  Ml' 

Distiahlis  striata 

M-979 

Inland  saltgrass 

Sweetgrass  Co.,  I-OT 

Distiahlis  striata 

M-980 

Inland  saltgrass 

Ravalli  Co. , MT 

Distiahlis  striata 

M-981 

Inland  saltgrass 

Fergus  Co . , MT 

Distiahlis  striata 

M-982 

Inland  saltgrass 

Toole  Co. , MT 

Distiahlis  striata 

M-983 

Inland  saltgrass 

McCone  Co.,  fiT 

Rhizomes 


APPEMDIX  TABLE  A.  Accessions  examined  in  Saline  Seep  Plant  Materials  Program,  and  time  and  method  of  establishment 


Scientific  Name 


Accession 


Common  Name 


So\irce 


H 

M 

T=>- 

-TXT 

-nr 

VO 

VO 

VO 

VO 

nr 

o 

--3 

H* 

C+ 

vn 

CTN 

--3 

CO 

N 

CO 

M 

M 

M 

M 

M 

M 

w 

t?d 

T) 

•n 

W 

Distiohlis  striata 

M-98U 

Inland  saltgrass 

Carbon  Co . , MT 

X 

Distiahlis  striata 

M-985 

Inland  saltgrass 

Big  Horn  Co. , MT 

X 

Distiahlis  striata 

M-996 

Inland  saltgrass 

Stillwater  Co.,  Ml 

X 

Distiahlis  striata 

WY-550 

Inland  saltgrass 

Hot  Springs  Co.,  WY 

X 

Distiahlis  striata 

WY-551 

Inland  saltgrass 

Natrona  Co. , WY 

X 

Distiahlis  striata 

WY-552 

Inland  saltgrass 

Big  Horn  Co. , WY 

X 

Distiahlis  striata 

WY-553 

Inland  saltgrass 

Sublette  Co . , WY 

X 

Distiahlis  striata 

WY-55^+ 

Inland  saltgrass 

Campbell  Co. , WY 

X 

Distiahlis  striata 

WY-555 

Inland  saltgrass 

Weston  Co . , WY 

X 

Distiahlis  striata 

WY-558 

Inland  saltgrass 

Big  Horn  Co. , WY 

X 

Distiahlis  striata 

WY-559 

Inland  saltgrass 

Park  Co. , WY 

X 

Distiahlis  striata 

NM-1100 

Inland  saltgrass 

Los  Lunas  PMC 

X 

Distiahlis  striata 

Kl-I-1105 

Inland  saltgrass 

Los  Lunas  PMC 

X 

Distiahlis  striata 

M-1110 

Inland  saltgrass 

Los  Lvinas  PMC 

X 

Distiahlis  striata 

Inland  saltgrass 

Los  Lvinas  PMC 

X 

Distiahlis  spiaata 

M-llT^ 

Seashore  saltgrass 

St.  Michaels,  MD 

X 

Elymus  angustvis 

Mandan-13^0 

A.ltai  wildrye 

Mandan , ND 

X 

Elymus  angvistus 

Prairieland 

Altai  wildrye 

Swift  Current,  Sask. 

X 

X 

Elymus  angustus 

PI-2TI893 

Altai  wildrye 

USSR 

X 

Elymus  angustus 

PI-3li+b25 

Altai  wildrye 

USSR 

X 

Elymus  areruxrius 

BN-20611-73 

European  dune  wildrye 

Chile 

X 

Elymus  arenojrius 

PI-3i+8865 

European  dune  wildrye 

Belgium 

X 

Elymus  arenarius 

PI-3i+59T9 

European  dune  wildrye 

Norway 

X 

Elymus  arenarius 

pi-37269^ 

European  dune  wildrye 

Alaska 

X 

Elymus  aanadensis 

^^995 

Canada  wildrye 

Stillwater  Co.  , ^^T 

X 

Elymus  aanadensis 

M-1035 

Canada  wildrye 

Fergus  Co. , MT 

X 

Elymus  ainereus 

M-262 

Basin  wildrye 

Jefferson  Co. , MT 

X 

Elymus  ainereus 

M-382 

Basin  wildrye 

Sanders  Co. , MT 

X 

ho 

VO 

I 


APPENDIX  TABT.'R  A.  Accessions  examined  in  Saline  Seep  Plant  Materials  Program, 


Scientific  Name Accession Common  Name 


and  time  and  method  of  establishment. 


Source 


H 

T=r- 

T=r- 

T=~ 

MD 

VO 

VO 

VO 

—3 

-*3 

CT\ 

—3 

CX> 

M 

M 

M 

M 

w 

t?d 

M 

w 

T) 

•x) 

Tl 

Elymus 

ainereus 

WY-236 

Basin  wildrye 

Big  Horn  Co. , WY 

X 

Elymus 

aineveus 

P-5T9T 

Basin  wildrye 

Aberdeen  PMC 

X 

Elymus 

ainereus 

P-15590 

Basin  wildrye 

Bridger  PMC 

X 

Elymus 

dahuriaus 

PI- 31^4680 

Dahurian  wildrye 

USSR 

X 

Elymus 

dahuriaus 

PI-3li46Ti+ 

Dahurian  wildrye 

USSR 

X 

Elymus 

dahuriaus 

PI-369892 

Dahurian  wildrye 

West  Pakistan 

X 

Elymus 

dasystaahys 

PI-310988 

Thickspike  wildrye 

Afghan istan-USU 

X 

Elymus 

giganteus 

NB-328 

Mammoth  wildrye 

Bridger  PMC 

X 

Elymus 

giganteus 

Volga 

Mammoth  wildrye 

Pullman  PMC 

X 

Elymus 

giganteus 

PI-313965 

Mammoth  wildrye 

USSR-USU 

X 

Elymus 

glauaus 

P-2662 

Blue  wildrye 

Pullman  PMC 

X 

Elymus 

hirtiflorus 

WY-73i4 

Wyoming  wildrye 

Sweetwater  Co. , WY 

X 

Elymus 

hirtiflorus 

WY-735 

Wyoming  wildrye 

Sweetwater  Co.,  V^Y 

X 

Elymus 

junaeus 

Mayak 

Russian  wildrye 

Canada-MSU 

X 

Elymus 

j unaeus 

Savki 

Russian  wildrye 

Canada-I'4SU 

X 

Elymus 

Qunaeus 

Mandan  D-19 

Russian  wildrye 

Mandan , ND 

X 

Elymus 

d unaeus 

P-210 

Russian  wildrye 

Pullman  PMC 

X 

Elymus 

Q unaeus 

P-9012 

Russian  wildrye 

Aberdeen  PMC 

X 

Elymus 

j unaeus 

PI-31U082 

Russian  wildrye 

USSR-USU 

X 

Elymus 

j unaeus 

PI_3ll*521 

Russian  wildrye 

USSR-USU 

X 

Elymus 

g unaeus 

PI-31  ^4668 

Russian  wildrye 

USSR 

Elymus 

Q unaeus 

PI- 31^4669 

Russian  wildrye 

USSR 

Elymus 

J unaeus 

PI-31H675 

Russian  wildrye 

USSR 

X 

Elymus 

j unaeus 

PI-370672 

Russian  wildrye 

USSR 

X 

Elymus 

j unaeus 

BN-3010-6U 

Russian  wildrye 

Beaverhead  Co. , MT 

X 

Elymus 

g unaeus 

BN-IU8UU-63 

Russian  wildrye 

Swift  Current,  Sask. 

X 

Elymus 

Q unaeus 

BN-2199^-71 

Russian  wildrye 

Ottawa,  Canada 

X 

Elymus 

karataviensis 

PI-31U667 

— 

USSR-USU 

X 

Rhizomes 


APPENDIX  TABLE  A.  Accessions  examined  in  Saline  Seep  Plant  Materials  Program,  and  time  and  method  of  establishment 


VO 

VO 

VO 

VO 

vn 

ov 

— j 

oo 

M 

M 

M 

M 

w 

M 

w 

w 

'-d 

►D 

Scientific  Name 

Accession 

Common  Name 

Source 

Etymus  mollis 

PI-3T1T2T 

Commondune  wildrye 

Alaska 

Elymus  rrrultiaaulis 

PI- 31^+666 

— 

USSR-USU 

Elymus  ripcxrius 

BN- 20620-7 3 

Riverbank  wildrye 

Canada 

Elymus  salinus 

C-28 

Salina  wildrye 

Los  Lunas  PMC 

Elymus 

WY-T39 

Wildrye 

Albany  Co. , WY 

Elymus  triticoides 

C-7T 

Beardless  wildrye 

Los  Lunas  PMC 

Elymus  triticoides 

P-2T4i 

Beardless  wildrye 

Pullman  PMC 

Elymus  triticoides 

P-15594 

Beardless  wildrye 

Bridger  PMC 

Elymus  triticoides 

BN-20622-72 

Beardless  wildrye 

France 

Elymus  triticoides 

pi-314665 

Beardless  wildrye 

USSR 

Festuca  arizonica 

Redondo 

Arizona  fescue 

Bridger  PMC 

Festuca  arundinacea 

Alta 

Tall  fescue 

Pullman  PMC 

Festuca  arundinacea 

Fawn 

Tall  fescue 

Corvallis  PMC 

Festuca  arundinacea 

Goars 

Tall  fescue 

Pleasanton  PMC 

Festuca  arundinacea 

Kenmont 

Tall  fescue 

Bridger  PMC 

Festuca  arundinacea 

NM-384 

Tall  fescue 

Los  Lunas  PMC 

Festuca  arundinacea 

P_11+9UL 

Tall  fescue 

Aberdeen  PMC 

Festuca  elatior 

Ensign 

Meadow  fescue 

Ottawa,  Canada 

Festuca  elatior 

Mimer 

Meadow  fescue 

Ottawa,  Canada 

Festuca  elatior 

Trader 

Meadow  fescue 

Ottawa , Canada 

Festuca  ovina  duriuscula 

Durar 

Hard  sheep  fescue 

Pullman  PMC 

Festuca  rubra 

Clatsop 

Red  fescue 

Corvallis  PMC 

Festuca  rubra 

PI-3T1T39 

Red  fescue 

Canada 

Glyceria  grandis 

M-939 

American  mannagrass 

Madison  Co. , MT 

Eilaria  jamesii 

A-12413 

Galleta 

Tucson  PMC 

Horde um  brachyantherum 

WY-830 

Meadow  barley 

Fremont  Co.  , V7Y 

Lolium  perenne 

Caprice 

Perennial  ryegrass 

Oregon 

Lolium  perenne 

Splendor 

Perennial  ryegrass 

Oregon 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

X 

X 


X 

X 

X 


X 

X 

X 

X 


I 

u> 


Bhizomes 
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Scientific  Name 


Accession 


Common  Name 


Source 
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T=r- 

-TXT 

u 

vo 

VO 

VC 

o 

—3 

—3 
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H* 
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CD 
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T) 

cn 

Muhlenbergia  montana 

C-56 

Mountain  rnuhly 

Bridger  PMC 

X 

Muhlenhergia  porteri 

A-132T3 

Bush  rnuhly 

Tucson  PMC 

X 

Muhlenbergia  wrightii 

A-860U-67 

Spike  rnuhly 

Tucson  PMC 

X 

Oryzopsis  miliaoea 
Oryzopsis  miliaoea 

PI-198091 

Smilo  ricegrass 

Rabat 

X 

PI-230621 

Smilo  ricegrass 

Italy 

X 

Oryzopsis  miliaoea 

PI- 387909 

Smilo  ricegrass 

Spain 

X 

Oryzopsis  miliaoea 

BN- 91  ^2- 61 

Smilo  ricegrass 

Pleasanton  PMC 

X 

Oryzopsis  miliaoea 

BN-13702-61 

Smilo  ricegrass 

Pleasanton  PMC 

X 

Oryzopsis  hymenoides 

Paloma 

Indian  ricegrass 

Bridger  PMC 

X 

Oryzopsis  hymenoides 

P-15597 

Indian  ricegrass 

Bridger  PMC 

X 

Panioum  virgatum 

A-6606 

Svitchgrass 

Los  Lunas  PMC 

X 

Panioum  virgatum 

C-10 

Switchgrass 

Bridger  PMC 

X 

Panioum  virgatum 

Neb- 28 

Svitchgrass 

Lincoln , NE 

X 

Panioum  virgatum 

P-15599 

Switchgrass 

Bridger  PMC 

X 

Panioum  virgatum 

Summer 

Switchgrass 

Brookings,  SD 

X 

Panioum  virgatum 
Phalaris  arundinaoea 

SD-IU9 

Frontier 

Switchgrass 
Feed  canarygrass 

Forestburg,  SD 
Corvallis  PMC 

X 

Phalaris  arundinaoea 

P-329 

Reed  canarygrass 

Pullman  PMC 

X 

Phalaris  arvcndinaoea 

P-2369 

Reed  canarygrass 

Pleasanton  PMC 

X 

Phalaris  arundinaoea 

P-15601 

Reed  canarygrass 

Bridger  PMC 

X 

Phalaris  arundinaoea 

Superior 

Reed  canarygrass 

Corvallis  PMC 

X 

Phalaris  oanariensis 

R-808 

Common  canarygrass 

Northrup  King 

X 

Phleum  pratense 

Drummond 

Timothy 

Corvallis  PMC 

X 

Phleum  pratense 

D\iral 

Timothy 

Winnipeg,  Canada 

X 

Phleum  pratense 

M-956 

Timothy 

Powell  Co. , MT 

X 

Poa  ampla 

P-8903 

Big  bluegrass 

Bridger  PMC 

X 

Poa  ampla 

Sherman 

Big  bluegrass 

Bridger  PMC 

X 

Poa  ampla  X pratensis 

P-ll+094 

— 

Pullman  PMC 

X 

APPEN D jy  A.  Accessions  examined  in  Saline  Seep  Plant  Materials 


Sc i ent ific  Name Accession  Common  Name 


Poa  arida 
Foa  arida 
Poa  arida 
Poa  arida 
Poa  arida 
Poa  arida 
Poa  arida 
Poa  glauoantha 
Poa  glauoi folia 
Poa  glauci folia 
POa  glauci folia 
Poa  glavci folia 
Poa  jynai folia 
Poa  Qimai folia 
Poa  junai folia 
Poa  jimai folia 
Poa  longi folia 
Poa  nevadensis 
Poa  pratensis 
Pucainellia  airoides 
Pnooinellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 
Pucainellia  airoides 


M-991 

Plains  bluegrass 

M-1037 

Plains  bluegrass 

M-lOTl 

Plains  bluegrass 

WY-573 

Plains  bluegrass 

WY-579 

Plains  bluegrass 

WY-730 

Plains  bluegrass 

NM-625 

Plains  bluegrass 

Draylar 

Upland  bluegrass 

M-IOU9 

Swallen  bluegrass 

M-1051 

Swallen  bluegrass 

M-1068 

Swallen  bluegrass 

M-1069 

Swallen  bluegrass 

M-1228 

Alkali  bluegrass 

M-1229 

Alkali  bluegrass 

WY-722 

Alkali  bluegrass 

WY-738 

Alkali  bluegrass 

A-10700 

Longleaf  bluegrass 

M-1 

Nevada  bluegrass 

Troy 

Kentucky  bluegrass 

CSU 

Nuttall  alkaligrass 

M-ltl 

Nuttall  alkaligrass 

M-45 

Nuttall  alkaligrass 

M-692 

Nuttall  alkaligrass 

M-917 

Nuttall  alkaligrass 

M-990 

Nuttall  alkaligrass 

M-997 

Nuttall  alkaligrass 

M-1018 

Nuttall  alkaligrass 

M-1038 

Nuttall  alkaligrass 

Program,  and  time  and  method  of  establishment 


Source 
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VO 
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ON 

OD 

N 

0 

M 

M 

M 

M 
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M 

M 
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T) 
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Ui 

►u 

o 
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Carton  Co. , MT 
Fergus  Co. , MT 
Richland  Co. , MT 
Fremont  Co. , WY 
Park  Co. , WY 
Fremont  Co . , WY 
Los  Lunas  PMC 
Pullman  PMC 
Phillips  Co.,  MT 
Phillips  Co. , MT 
Sheridan  Co. , MT 
Sheridan  Co. , MT 
Carbon  Co. , MT 
Lake  Co. , MT 
Park  Co. , WY 
Albany  Co. , WY 
Bridger  PMC 
Beaverhead  Co.,  MT 
Bridger  PMC 
CSU 

Chouteau  Co.,  MT 
Teton  Co. , MT 
Teton  Co. , MT 
Sanders  Co. , MT 
Carbon  Co. , MT 
Stillwater  Co. , MT 
Beaverhead  Co.,  MT 
Fergus  Co. , MT 


X 

X 

X 

X X 
X 

X X 
X 
X 

X 

I 

U) 

u> 
I 


X 

X 

X 

X 

X X 

X 

X 

X X 
X 
X 
X 
X 


X 

X 

X 

X X 
X X 
X 
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Accessions  examined  in  Saline  Seep  Plant  Materials  Program,  and  time  and  method  of  establistoer^ 
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O 
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Scientific  Nsme 


Accession 


Coirmon  Name 


Source 


T=r 

VO 
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VO 

1=^ 

VO 

T=T“ 

VD 

■sr 

ET 

--3 

CTn 

—3 

oo 

N 

M 

M 

M 

M 

R 

M 

w 

t?d 

CD 

Tl 

T) 

►t) 

►t) 

cn 

Tuooinellia  airoides 
Puaainellia  air  aides 
Puaoinellia  air  aides 
Fuooinettia  airaides 
Pucoinellia  airaides 
Pucoinellia  airaides 
Puocinellia  capillar  is 
Pvucoinellia  di stars 
Pucoinellia  distans 
Pucoinellia  distans 
Pucoinellia  distans 
Pucoinellia  fascioulata 
Pucoinellia  festvaaefarmis 
Pucoinellia  rupestris 
Soirpus  rabustus 
Soirpus  rabustus 
Soirpus  rabustus 
Soirpus 
Soirpus 

Setaria  italioa 
Set aria  viridis 
Sarghastrum  nutans 
Sarghastrum  nutans 
Spartina  graoilis 
Spartina  gracilis 
Spartina  graoilis 
Spartina  gracilis 
Spartina  graoilis 


m-ii8o 

Nuttall  alkaligrass 

Sanders  Co.,  MT 

V7Y-56U 

Nut tall  alkaligrass 

Park  Co. , WY 

WY-572 

Nuttall  alkaligrass 

Fremont  Co. , WY 

VTY-580 

Nuttall  alkaligrass 

Park  Co. , WY 

WY-728 

Nuttall  alkaligrass 

Fremont  Co. , WY 

WY-736 

Nuttall  alkaligrass 

Albany  Co. , WY 

PI-3163I+O 

— 

Australia 

CEU-666 

Weeping  alkaligrass 

CSU 

PI- 381008 

Weeping  alkaligrass 

Iran 

PI-381009 

Weeping  alkaligrass 

Iran 

PI-381010 

Weeping  alkaligrass 

Iran 

BN-20781-73 

Torrey  alkaligrass 

France 

NB-20785-73 

— 

France 

BN-20787-73 

British  alkaligrass 

France 

AB-369 

Saltmarsh  tulrush 

Aberdeen  PMC 

AB-535 

Saltmarsh  bulrush 

Aberdeen  PMC 

M-1160 

Saltmarsh  bulrush 

Aberdeen  PMC 

M-IOUO 

Bulrush 

Chouteau  Co.  , ^T^ 

M-1086 

Bulrush 

Carbon  Co. , MT 

P-IU98I 

Foxtail  bristlegrass 

Corvallis  PMC 

M-833 

Green  bristlegrass 

Carbon  Co. , MT 

Holt 

Yellow  indiangrass 

Holt,  NE 

Osage 

Yellow  indiangrass 

i'lanhattan , KS 

WY-566 

Alkali  cordgrass 

Washakie  Co. , WY 

WY-570 

Alkali  cordgrass 

Fremont  Co.,  WY 

WY-7i*0 

Alkali  cordgrass 

Converse  Co. , WY 

WY-732 

Alkali  cordgrass 

Sweetwater  Co. , 

M-1023 

Alkali  cordgrass 

Deer  Lodge  Co. , 

X 

X X 

X 

X 

X X 
X X 
X 

X X X X 
X X 
X X 
X 

X X 
X 

X X 
X 
X 

X X 
X 
X 
X 
X 
X 
X 

X 

X 

X X 
X X 
X 
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Scientific  Name Accession Common  Name 


Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  grarilis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  graailis 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 
Spartina  peatinata 


M-1036 

Alkali  cordgrass 

M-1039 

Alkali  cordgrass 

M-II6T 

A.lkali  cordgrass 

M-1216 

Alkali  cordgrass 

M-121T 

Alkali  cordgrass 

M-1218 

Alkali  cordgrass 

M-1219 

A.lkali  cordgrass 

M-1220 

Alkali  cordgrass 

M-1221 

Alkali  cordgrass 

M-1222 

Alkali  cordgrass 

M-1223 

/akali  cordgrass 

M-I22U 

Alkali  cordgrass 

M-1225 

Alkali  cordgrass 

K-1099 

Prairie  cordgrass 

K-llOO 

Prairie  cordgrass 

K-1101 

Prairie  cordgrass 

K-1105 

Prairie  cordgrass 

K-1106 

Prairie  cordgrass 

K-llOT 

Prairie  cordgrass 

K-1108 

Prairie  cordgrass 

K-1109 

Prairie  cordgrass 

K-1110 

Prairie  cordgrass 

K-1111 

Prairie  cordgrass 

K-1112 

Prairie  cordgrass 

K-1113 

Prairie  cordgrass 

K-lllL 

Prairie  cordgrass 

K-1119 

Prairie  cordgrass 

K-1135 

Prairie  cordgrass 

Program, 


and  time  and  method  of  establishment, 


source 
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Fergus  Co.,  MT 
Chouteau  Co. , MT 
Golden  Valley  Co.  , MT 
Stillvater  Co. , MT 
Stillvater  Co.,  I«!T 
Golden  Valley  Co.,  MT 
Rosebud  Co. , MT? 
Petroleum  Co. , MT 
Garfield  Co.  , liT 
Prairie  Co.,  MT 
Carter  Co. , MT 
Powder  River  Co. , OT 
Big  Horn  Co. , MT 
Marshall  Co. , MN 
Marshall  Co.,  MN 
Marshall  Co. , M 
Jones  Co. , SD 
Faulk  Co. , SD 
Tripp  Co. , SD 
Eddy  Co . , ND 
Kidder  Co. , ND 
Towner  Co. , ND 
Wells  Co. , ND 
Hand  Co. , SD 
Dewey  Co. , SD 
Pierce  Co.,  ND 
Burleigh  Co. , ND 
Kittson  Co. , MN 


X 


X 


X 


X 

X 

XXX 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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Scientific  Name 


Accession 


Common  Name 


Source 


M 

w 

“f^T— 

vo 

vo 

vo 

cr 

o 
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Ui 
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Spartina  pectinata 

K-1136 

Prairie  cordgrass 

Kittson  Co. , M 

X 

Spartina  pectinata 

K-1165 

Prairie  cordgrass 

Polk  Co. , MN 

X 

Spartina  pectinata 

K-1167 

Prairie  cordgrass 

Polk  Co. , m 

X 

Spartina  pectinata 

K-1800 

Prairie  cordgrass 

North  Platte,  NE 

X 

Spartina  pectinata 

M-1031 

Prairie  cordgrass 

Carbon  Co. , MT 

X 

Spartiruz  pectinata 

^t-1056 

Prairie  cordgrass 

Valley  Co.,  MT 

X 

Spartina  altemiflora 

M-1172 

Smooth  cordgrass 

St.  Michaels,  MD 

Spartina  patens 

M-1173 

Marshhay  cordgrass 

St.  Michaels,  MD 

Sporobolus  airoides 

M-21 

Alkali  sac at on 

Treasure  Co.,  MT 

X 

X 

Sporoholus  airoides 

M-992 

Alkali  sacaton 

Carbon  Co.,  MT 

X 

Sporobolus  airoides 

M-1017 

Alkali  sacaton 

Carbon  Co. , MT 

X 

Sporobolus  airoides 

M-1181 

Alkali  sacaton 

Sanders  Co., 

X 

Sporobolus  airoides 

WY-51 

Alkali  sacaton 

Big  Horn  Co.,  WY 

X 

X 

Sporobolus  airoides 

WY-24i+ 

Alkali  sacaton 

Washakie  Co. , WY 

X 

X 

Sporobolus  airoides 

WY-571 

Alkali  sacaton 

Fremont  Co. , WY 

X 

Sporobolus  airoides 

V/Y-577 

Alkali  sacaton 

Fremont  Co. , W 

X 

Sporobolus  airoides 

m-5Qi 

Alkali  sacaton 

Natrona  Co. , WY 

X 

Sporobolus  airoides 

WY-725 

Alkali  sacaton 

Fremont  Co.,  VJY 

X 

Sporobolus  airoides 

V/Y-737 

Alkali  sacaton 

Albany  Co. , MY 

X 

Sporobolus  airoides 

WY-743 

Alkali  sacaton 

W^ashakie  Co.,  W 

X 

Sporobolus  airoides 

ND-264 

Alkali  sacaton 

Bismarck  PMC 

X 

^orobolus  airoides 

PMT-1733 

Alkali  sacaton 

Los  Lxinas  PMC 

X 

Sporobolus  cryptandrus 

M-898 

Sand  dropseed 

Gallatin  Co.  , OT 

X 

X 

Stipa  corrata 

M-963 

Needle-and-thread 

Carbon  Co. , MT 

X 

Stipa  viridula 

P-15604 

Green  needlegrass 

Bridger  PMC 

X 

Stipa  viridula 

WY-218 

Green  needlegrass 

Sweetwater  Co.,  WY 

X 

Stipa  X Oryzopsis 

IE)G-771 

Mandan  ricegrass 

Bridger  PMC 

X 

Tripsacum  dactyloides 

PMK-24 

Eastern  gamagrass 

Manhattan  PMC 

X 

I 


U) 

ON 
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Sc i entific  Name Accession Common  Name 


and  time  and  method  of  establishment. 


VC 

VC 

H 

VO 

o\ 

-4 

OD 

M 

M 

M 

M 

w 

w 

w 

T) 

Legumes 

Astragalus  agrestis 
Astragalus  doer 
Astragalus  doer 
Astragalus  doer 
Astragalus  flacatus 
Astragalus  flexuosus 
Astragalus  galegiformis 
Astragalus  onobryahis 
Astragalus  semLbioularis 
Astragalus  striatus 
Coronilla  vajeia 
Glyoyrrhiza  lepidota 
Hedysarum  boreale 
Koahia  prostrata 
Koohia  prostrata 
Koohia  prostrata 
Koahia  prostrata 
Koahia  prostrata 
Iliamna  grandi flora 
Lathyrus  oakroleaerus 
Lathyrus  latifolius 
Lathyrus  tingitanus 
Lathyrus  tuberosus 
Lotus  aorniaulatus 
Mediaago  falaata 
Medioago  falaata 


NDL-3 

Field  milkvetch 

Dickinson,  ND 

X 

Lutana 

Cicer  milkvetch 

Bridger  PMC 

X 

Oxley 

Cicer  milkvetch 

Lethbridge , Alberta 

X 

P-l+98 

Cicer  milkvetch 

Bridger  PMC 

X 

NDL-86 

Sicklepod  milkvetch 

Mandan , ND 

X 

NDL-21 

Flexile  milkvetch 

Bottineau,  ND 

X 

M-955 

Tall  milkvetch 

MBU 

X 

NDL-8i+ 

— 

North  Dakota 

X 

NDL-87 

— 

North  Dakota 

X 

NPL-lU 

Prairie  milkvetch 

Jackson,  SD 

X 

Emerald 

Comjnon  crownvetch 

Elsberry  PMC 

X 

K-10T5 

American  licorice 

Garfield  Co.  , tiT 

WY-520 

Northern  sweetvetch 

Teton  Co. , WY 

X 

pi-330708 

Prostrate  sunmier cypress 

Iran 

PI-3lii929 

Prostrate  summercypress 

USSR 

PI-356817 

Prostrate  summercypress 

USSR 

PI=356826 

Prostrate  summier cypress 

USER 

PI-3589i+l 

Prostrate  suimnercypress 

USSR 

NM-529 

Wild  holyhock 

Los  Lunas  PMC 

X 

NDL-3U 

Cream  peavine 

Bottineau,  ND 

X 

P-15660 

Perennial  peavine 

Corvallis  PMC 

X 

M-291 

Tangier  peavine 

Cheyenne  Hort.  Sta. 

X 

K-351 

Groundnut  peavine 

Granite  Co.  , liT 

X 

Tana 

Birdsfoot  trefoil 

Bridger  PMC 

X 

P-13333 

Yellowflowered  alfalfa 

Pullman  PMC 

X 

Travois 

Yellowflowered  alfalfa 

South  Dakota 

X 

X 


X 


I 

UJ 

I 


tehizomes 
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Scientific  Name  Accession 


Seep  Plant  Materials  Program,  and  time  and  method  of  establishment. 
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1— ' 

T3- 

TIT- 

-rr— 

VO 

VO 

MO 

S' 

o 

— J 

--3 

->3 

H* 

C+ 

\-n 

ON 

CD 

N 

CO 

O 

M 

M 

M 

M 

3 

13 

w 

M 

fD 

T) 

>3 

3 

3 

U) 

Common  Name 

Source 

Mediaago  sativa 

Ladak  65 

Alfalfa 

Beltsville  NPKC 

X 

Medicago  sativa 

Kethow 

Alfalfa 

Pullman  PMC 

X 

Mediaago  sativa 

Ranger 

Alfalfa 

Rosebud  Co. , MT 

X 

Medicago  sativa 

Teton 

Alfalfa 

Brookings,  SD 

X 

Mediaago  sativa 

Vernal 

Alfalfa 

Northrup  King 

X 

Melilotus  alba 

FI-372725 

White  sweetclover 

Alaska 

X 

Onobryahis  viaiae folia 

Remont 

Sainfoin 

liSU 

X 

Oxytropis  riparia 

M-U25 

Ruby  Valley  point vetch 

Gallatin  Co. , MT 

X 

X 

Oxytropis  riparia 

M-935 

Ruby  Valley  pointvetch 

Madison  Co.  , liT 

X 

X 

Oxytropis  riparia 

M-1327 

Ruby  Valley  pointvetch 

Beaverhead  Co.  , ITT 

1 

Oxytropis  riparia 

M-1328 

Ruby  Valley  pointvetch 

Beaverhead  Co.  , I'TT 

U) 

Penstemon  jamesii 

NM-72^ 

James  penstemon 

Los  Lunas  PMC 

X 

00 

Penstemon  palneri 

nm^6i8 

Palmer  penstemon 

Los  Lunas  PMC 

X 

' 

Pelatosterrvn  candidum 

NDL-56 

Slender  white  prairieclover 

Bridger  PMC 

X 

Petalostemon  purpureum 

NDL-5^ 

Purple  prairieclover 

Los  Lunas  PMC 

X 

Saliaornia  dalichostachya 

M-1295 

— 

France 

X 

Salicornia  europaea 

M-1296 

Marshfire  glassvrort 

France 

X 

Saliaornia  frutiaosa 

M-1297 

Leadbush  glasswort 

France 

X 

Saliaornia  perennis 

1/1-1298 

Woody  glasswort 

France 

X 

Saliaornia  pus  ilia 

M-1299 

— 

France 

X 

Saliaornia  rarrvsissirna 

1^1300 

Bush  seepweed 

France 

X 

Sanguisorba  minor 

A-llH73 

Sm.all  burnet 

Los  Lunas  PMC 

X 

X 

Staahys  olyrrpiaa 

M-1158 

Lamb  ears 

MSU 

X 

Suaeda  maritima 

M-1301 

Sea  seepweed 

France 

X 

Suaeda  maritima 

M-1302 

Sea  seepweed 

France 

X 

Swainsonia  salsula 

WY-576 

Swainson  pea 

Fremont  Co. , WY 

XXX 

Swainsonia  salsula 

WY-569 

Swainson  pea 

Hot  Springs  Co. , WY 

X 

Swainsonia  salsula 

M-951 

Swainson  pea 

Jefferson  Co. , MT 

X 
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VO 

VO 

VO 

VC 

a- 

o 

-4 

-4 

—4 

M* 

c+ 

v-n 

ov 

OO 

N 

CO 

M 

M 

M 

M 

N 

w 

w 

w 

O 

►x) 

T) 

CO 

Scientific  Name 


Accession 


Common  Name 


Source 


Shrubs 

Artemisia  aana 
Artemisia  nova 
Artemisia  tvidentata  tri. 
/Artemisia  tvidentata  vas. 
/Artemisia  tvidentata  Wyo. 
Atviplex  aanesaens  apteva ^ 
Atviplex  aanesaens 
Atviplex  aonfevti folia 
Atviplex  aonfevti  folia 
• Atviplex  aonfevti  folia 
Atviplex  aonfevti  folia 
Atviplex  halimus 
Atviplex  hovtensis 
Atviplex  lentifovmis 
Atviplex  leptoaarpa 
A.tviplex  muellevi 
Atviplex  nuttallii 
Atviplex  nuttallii 
Atviplex  nuttallii 
Atviplex  pseudoaampanulata 
Atviplex  pseudoaampanulata 
Atviplex  vosea 
Atviplex  semibaaaata 
Atviplex  semibaaaata 
Atviplex  semibaaaata 
Atviplex  semibaaaata 


WY-5^^ 

Silver  sagebrush 

Natrona  Co. , WY 

X 

vnr-5^0 

Black  sagebrush 

Sweetvater  Co. , WY 

X 

Big  sagebrush 

Sublette  Co. , WY 

X 

WY- 5^6 

Big  sagebrush 

Sublette  Co. , WY 

X 

WY-5^T 

Big  sagebrush 

Sublette  Co.,  \Tf 

X 

Wytana 

Fourwing  saltbush 

Bridger  PMC 

X X 

X 

PI-330657 

Fourwing  saltbush 

Israel 

M-228 

Shads c ale 

Prairie  Co.,  liT 

X 

WY-5^3 

Shadscale 

Big  Horn  Co. , MT 

X 

WY-Tli+ 

Shad sc ale 

Sublette  Co.,  IvOT 

X 

WY-650 

Shadscale 

Natrona  Co. , WY 

X 

PL-73-6U 

Mediterranean  saltbush 

Pleasanton  PMC 

X X 

pi-310363 

Garden  orach 

USSR 

PL-U-65 

Big  saltbush 

Pleasanton  PMC 

X 

PI-3ii256'5 

— 

Australia 

PI-22ii963 

— 

S.  Africa 

P-15586 

Nuttall  saltbush 

Bridger  PMC 

X 

X 

M-989 

Nuttall  saltbush 

Carbon  Co.,  MT 

X 

WY-5^8 

Nuttall  saltbush 

Lincoln  Co. , WY 

X 

PI-330666 

— 

Israel 

PI-3U256T 

— 

Australia 

PI- 330667 

Tumbling  orach 

Israel 

PI-270313 

Australian  saltbush 

Argentina 

PI-299U88 

Australian  saltbush 

S.  Africa 

PI-31616H 

Australian  saltbush 

Australia 

PI-3i+2571 

Australian  saltbush 

Australia 

'> 


I 

VO 

I 
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Scientific  Name 


Accession 


Common  Name 


Source 


T=“ 

H 

VO 

VO 

VO 

VO 

\S\ 

ON 

CO 

M 

M 

M 

M 

w 

M 

w 

TJ 

hd 

Tri folium  fpagifex'um 
Tri folium  fragiferum 
Tri folium  fragiferum 
Tri  folium  fragiferum 
Tri  folium,  fragiferum 
Trifolium  fragiferum 
Tri  folium  fragiferum. 
Tri  folium  fragiferum. 
Tri  folium  fragiferum 
Tri  folium  fragiferum 
Tri  folium  fragiferum 
Tri  folium  fragiferum 
Tri  folium,  hybridum 
Tri  folium  lupinaster 
Tri  folium,  pratense 
Tri  folium  pratense 
Trifoliumi  pratense 

Tri  folium,  pratense 
Trifolium  pratense 
Trigloahia  rraritima 
Vida  amsriaana 
Vida  araooa 
Vida  tenui folia 
Vida  tenui  folia 


Salina 

Strawberry  clover 

MSU 

X X 

M-1235 

Strawberry  clover 

Carbon  Co. , MT 

X X 

PI-2310i*l 

Strawberry  clover 

Turkey 

X 

PI-28I+26I+ 

Strawberry  clover 

New  Jersey 

X 

X 

PI-281i267 

Strawberry  clover 

France 

X 

X 

PI-29T981i 

Strawberry  clover 

Australia 

X 

PI- 303826 

Strawberry  clover 

Iran 

X 

KY-1300 

Strawberry  clover 

Afghanistan 

X 

KY-1301 

Strawberry  clover 

USSR 

X 

KY-16T5 

Strawberry  clover 

Spain 

X 

KY-I68T 

Strawberry  clover 

Afghanistan 

X 

KY-lT^l 

Strawberry  clover 

Spain 

X 

PI- 372758 

Alsike  clover 

Alaska 

X 

NDL-66A 

Lupine  clover 

USSR 

X 

Alaskalaud 

Red  clover 

Pullman  PMC 

X 

Altasvede 

Red  clover 

Alberta,  Canada 

X 

Man dan 

X 

Siberian 

Red  clover 

Mandan , ND 

X 

Montgomery 

Red  clover 

Pullm.an  PMC 

X 

NDL-66B 

Red  clover 

North  Dakota 

X 

WY-565 

Seaside  arrowgrass 

Bi g Horn  Co. , WY 

X 

NDL-62 

AEierican  vetch 

Bottineau,  ND 

X 

X 

NDL-115 

Bird  vetch 

Canada 

X 

X 

NDL-82 

Bramble  vetch 

Mandan , ND 

X 

X 

P-15606 

Bramble  vetch 

Brookings , SD 

X 

I 

-P' 

o 


Rhizomes 
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Scientific  Name 


Accession 


Common  Name 


Soiirce 


h-* 

W 

T1 

\o 

MD 

VD 

VO 

o 

—5 

->1 

H- 

c+ 

VJ1 

ON 

— J 

CD 

N 

CO 

M 

M 

M 

HH 

g 

M 

w 

w 

in 

(D 

Tl 

T3 

CO 

AtripZex  semibaoaata 
Atr-Cplex  subeveata 
Ceratoides  tanata 
Ceratoides  tanata 
Ceratoides  tanata 
Ceraooarpus  tedifotius 
Chrysothamnus  nauseosus 
Eatimodendron  hatodendron 
Rhus  tritobata 
Sat  via  aamosa 
Sat  via  pitaheri 
Sarcobatus  vermiautatus 
Saraobatus  vermiautatus 
Shepherdia  argentea 
luaaa  gtauoa 


PI-3i^25T2 

Australian  saltbush 

Australia 

PI-36885^i 

— 

Australia 

M-625 

Winterfat 

Big  Korn  Co. , 

X 

M-966 

Winterfat 

Carbon  Co, , MT 

X X 

PI-3ii5T30 

Winterfat 

Spain 

WY-463 

Curlleaf  mountainmahogany 

Big  Horn  Co. , WY 

X 

WY-5i+l 

Rubber  rabbitbrush 

Big  Horn  Co. , WY 

X 

WY-5^9 

Siberian  salttree 

Cheyenne  Hort . Sta . 

X X 

X 

M-792 

Skunkbush  s\im.ac 

Granite  Co.,  I<1T 

X 

NM-5Ti+ 

Desert  sage 

Los  Lunas  PMC 

X 1 

Nekan 

Pitchers  sage 

Manhattan  PMC 

X 

WY-653 

Greasewood 

Natrona  Co.,  WY 

X 

WY-697 

Greasewood 

Natrona  Co.,  WY 

X 1 

M-83i* 

Silver  buffaloberry 

Carbon  Co. , MT 

X 

M-1163 

Small  soapweed 

Rosebud  Co.  , liT 

X 

